21 anpeaa 


ee rs 


LOKJAABI 
ARATEMHW HAYE CCCP 


BHIXONTAT TPM PA3A B MECAIL 


PejakuMonnaa Kounerua: akay. JI. A. Apmumosmy, axag. A. TI. Berextun, 

@nan.. C.. A. Bexmuucxait, akay. B. A. Hasancknii, axay. A. H. Koumoropos 

(3aM. riaBHoro pefaKTOpa), akay. C. A. Jledegen, aKan. A. MW. Onapnu (rasan 

pewaktop), akay. E. H. Wapnoscrnii, axay. JI. UW. Cegos, axay. H. M. Crpaxos, 
akay. A. H. @pymxun (3aM. ruaBHOro pemakropa) 


28-% TOK W3 TAHA 


1960 


TOM 131, N 6 


COMEPKAHUHE 


MATEMATHKA Cmp. 

WM. VW. Baspun. Ouenxu Kosbuuventos Tetiopa tbyHKWHH MHOrHX KOMIVIeKCHEIX 
BEM OMCH EEX. «4 ohickocs syurnieiied © yeiie santas a6 ais ee eee inh wen see 4234 

Wj. O. Banagse. O rpynmax TOMOJIOrHH H KOFOMOJIOrHH Ha Napow rpynm Kostp- 
UUM ONTOB fo 5) cola Mop shusiiee ee Sulgayes i) gel Alintte GaP & See ae eee 1234 

A. JI. Bpyano. Meron " mabbepenumambHEIX peut Jlypbe 2a ompezeneHua mana 
OMNTHMaJIbHBIX MepeBOSOK .... . +--+ - ains, a5 8 sf in 0 te Ee te DEO EOS 

MW. M. Teasdang u M. JI. Weraun. O KoHTHHYaIbHIX MOJeIAX yIpaBIAIONLUX 
CHCTOM gal partie io vk iis ck wet pcs cutis een el irate eee Peer ancis) ree 1242 
¥O. M. Topuakos. IIpumuTupnyo dbakTopH3yemble rpyMmbl. ... +... +. ee 1246 
A. I. Kocrioyvenko u B. C. Mutsarun. Muoromepyaa npopacwa MOMCHTOB... . - 1249 

+0 

A. A. Hygesbman. O npefembubix BenM4uMHax MHTerpasoB fQ(2) do (2) mpu ycno- 
a 
BAKA, Al DVADKOBA™. <9. 5c os 8 8 8) eyes oe oe open 1253 
Ji. P. Pyxags3e. O 0KabHbIX TeopeMaxX JBOMCTBEHHOCTH ... .« 4257 


C. H. Cayrun. JluHeinoe mosyynopszouenHoe Tomlomiornueckoe “‘mpocrpancreo 4264 
A. H. Tuxonop u A. A. Camapcxui. O xKoatpduljMeHTo-ycTOM4MBOCTH pa3Ho- 


UNHAD GOUT 0, Wea diae eon Cate ee Ce temo OL Tas Pe OS ce 1264 
M. Il. Xy3yp6asap. MynptunaukaTupnas rpymma Tela .... Seas 1268 
A. B. Yepuascxuii. O 2ByKpaTHBIX HeMpepbIBHbIX pasOHeHHAX mapa | a pang ta 
A. C. Wsapu. YcroiunpoctTh cTalHOHapHBIX 3HayeHHH.... 4276 
Ilan “xyn-up1. O6 acumnToTuyeckoM MoBeeHHu coOCTBeHHEIX dynxunit "salaun 
IUtypma — JIuysuaaia, BEIYMCIAeMBIX TO TeOpHH BOSMyWeHHH ..... « 1279 
MEXAHHKA 


M. JI. Kapoap. O snusuuu Typ6yrenTHOK AupysHn B HalpaBsJeHHH BeTpa Ha pac- 
npeyeseHve KOHUeHTpaunn cyOcTanimu, AuppyHAHpyioujeli B atmoctbepe ... 1283 


FHRPOMEXAHHKA 

B. C. Umurenuux. Msotepmuyeckuit pasnet rasoporo O62aKa... «+ s+ + » 1287 
TEOPHA YIIPYTOCTH 

C. M. Benoxocos. Inockas 3azata TeopHu yipyroctu qa OecKOHeyHOK Mosochl np on 


3aJjaHHbIX Ha rpaHHhe HalpAXKeHHAX HJM CMEINCHHAXK 2s ene ss on same 


B. M. Mapescxnit u P. MW. Kunsakun. Ycrotiunsocts KoHCombHOl IHWIMH A pHueckori 
oOonoYKH C NOLKpenseHHbIM KpaeM MIpH jlelicTBHM BHelIHero JaBleHHa . . 
Bb. H. ®pagaun u C. M. Ulaxnosckuii. Nocrpoexne TeHsopa Ipuua AA 3anqaun 
O paBHOBeCHH Tomorol OOom0"uKH ABOAKOM KpMBMSHBI........2.2.. 


PH3HKA 


K. HM. Ppuurays, B. B. Bespyxux, B. JJ. Osepos u P. E. PaiGunncxnit. H3yuenve 
MC2KTIaH€THOTO HOHH3OBaHHOTO Ta3a, SHEPrHYHBIX 9JeKTPOHOB H Koprlycky- 
JAPHOTO U3/YYeHHA COHILa MPH MOMOULH TpeXSEKTPOAHEIX JIOBYWIeK 3apsxKeH- 
HbIX 4YaCTHIL Ha BTOPOlt COBeTCKOM KOCMHYeCKOli pakeTe . . a 0 

B. fr. Kagpimescxuit. K pompocy o cnextpe macc u (yHaMeHTabHOH TIMHe B TeO- 
PH GNOWAG oy. depres ee en et eee ne aa At, Sa : 


TEXHHYECKAA ®H3HKA 


A. X. Bperep, B. HW. Baiinmreiin, JI. C. Tyseii, 10. C. Paoyxun 4H. II. Coipxyc. 
Tlornoujenwe raMMa-H3/lyueHHA B MaKpOCHCTeMaxX OT TOYeYHOTO HMCTOUHHKA 
B. A. Munec u A. ©. Cupenxo. K sonpocy 06 yCOBHAX OOpaTUMOCTH Mpolecca 


lr. C. Xogaxos u MM. A. PeGunyep. O sansannu cpebl Ha aMopdusaliMio KBaptla B 
mpowecce ero MexXaHHyecKoro AMCNeprHpoBaHHA.......2.+-2..2.2... 

M. M. Xpyuos u M. A. BaGuues. Conpotusuienve a6pa3vBHOMy H3HalIMBaHHIO H 
‘MORYb YMpPyrOcTH MeTaqWIOB M CNvlaBOB.........2.... 


QTEKTPOTEXHUKA 
M. M. Cumxun. Ilepwoquueckue pexumpl B CHCTeMax Cc H@JIHHeHHbIMH HMM JIbCHBIMH 
DCMOUT AMIN, Fos ah. es glam ae ae oes aye el gel 
KPHCTAJJOlPA®H A 
T. H. Masunoscxnii, HW. J. Camycp u H. B. Besos. Kpuctanamueckaa CTpyKTypa 
A30THOKHCOTO poyaHOMeHTaMMHHKOOasbTa [Co(NHs)sNCS](NOs)o . 5... 
XHMUA 


b. T. Bonypipes. Cuntesi 1 MPOTHBOMHKPOOHbIe CBOHCTBa HEKOTOpBIX apvsupos 
M€TaH- HM 9TaHTHOCyJIbOKHCHOT . Pe -@ ray /e es Oates hell cigeet = ea 
M. H. KaGaunux, E. H. Usperkos u Uxan MKy-10%. Ocupwt nempezenpupix oc- 
@HHHCTEIX KHCHOT . $9 ui: Maney abe ee ele oe, cele @y Soe en 
M. JI. Kuynany u 9. TF. Borxoscxas. Bsanmojelictaue (Topone@uHOB ¢ a30THCTO- 
BOJOPOAHOH KHCOTON u neperpyMuHpoBka MepdTopakenusa3uqoB . . . é 
M. Sl. Kpagr. 06 OKpaCke apceHOcoeJMHeHHi WH BOSHHKHOBeHHH ILBeTHOCTH TIpH 
NOJHMMepHs3allun . os at lee Rene oe 6 ee ee Ln, 
A. Tl. Kpewxos nu B. A. J\posyos. Metox AuddepenunpoBanHoro KOH] YyKToMeT- 
PuYeCKOrO THTPOBaHHA CMECH MeTHAXMOpCHAaHOB B H€BOJHBIX paCTBOpax 
B. WH. Muxeesa u B. B. Bpeiinuc. Hs0Tepma pacTsopumocrTu Oopornpuya HaTpHa 
Worviapata OKWCH HaTpHA B Boye Tipe OPC! AS) se ae MEAG ka aes 
O. A. Heiman u T. A. Banar. O mexanname B3aMOehcTBuA (beHHslioqo30coeIH- 
HeHHH C HekoTopbimu B-AuKeTOHaMH..... . |. Par ae ee hc 
A. A. Tlonomapes, H. I. Macaenunxora, H. B. Anaxuna u A. I. KpupenbKo. Cuu- 
Tes H HEKOTOpble KaTaHTHYeCKHe MpeBspalllenua TI€PBHYHIX (YPaHOBbIX aMH- 
pee ae RE BEER IE il ek 
A. B. Tonuues, B. MI. Ananusa nu 3. A. Maxaposa. Cuute3 1-HuTponponnaena u uc- 
HbITaHHe €FO CNOCOOHOCTH K NOJIMMepH3alMH...., ee oe 
JI. X. ®peiiqaun, E. ©. Jiutsun u B. E. JIuneut. Uccneqosanne BJIMAHHA COCcTaBa 
CMCIWIaHHBIX PaCTBOPHTeeli Ha CKOPOCTb HW CeNeKTHBHOCTD mpouecca rHypu- 
PoBanua 2-3THaHTpaxXHMHOHa.... ....t, PCeCmon ta ae 
FO. H. Leiinxep u E. M. Mepecaenu. O ctpoennn 9-aMHHOakpnanHa .. . 


PH3HYECKAA XUMHA 


JI. WU. Appamenko HP. B. Konecnuxopa. Peaxuna HSONPOMHAbHOTO paquKana 
€ MoneKkyoH KuCTOpoga PE TO OT ee Oe es, 

B. T. Anexcansn u X. E. Crepun. O6 opnextanun T-3JIEKTPOHHOFO OOaKa B LHK- 
JIONpONaHOBOM Kobe ces 18) eats fc ake se er 

E. M. Tamyc-Yepuascxas, C. LL. Pesnuxkosa u A, J], Crenyxosny. Coctas MIpOAyKTOB 
HM M€XaHH3M HHHUMMpOBaHHOTO KpeKHHTa ra3s000pa3HbIxX aKaHoB apres 

TO. A. KonGanoscxnii un B. A. CmupHos. Pacuer pprxonon MpOAYKTOB palHonusa 
aJIKaHOB . Lak 9? Uae yl oy 4 nna ee 

Au. H. Hecmesnos u Aé [ix Man. Vsmepenne AaBeHHA Mapa TBepyoro xpoma 
MCTOROM PalHOaKTHBHEIX MHMKaTOpOB gel sty gh eat ey 

A. M. PyGunwreiin u A. A. Camukun. Maruurtupie cBolicTBa Cr2O3 — Al.03 xa- 
TaH3aTOpoB . . . . a OR oe es ee oe 

7. 11. Tumotees. O BpeMeHH YCTaHOBMeHHA COp6uHOHHOrO PaBHoBecua . chon 

C. C. Ypasoscxuit. Hospi KaBUTalMOHHbIt MeTOX SMyAbCHOHHOIi NOHMepu3alHH 

1226 


MOPOXA sue) ah ses Yea Shae) gy een ao GAT OL a ee, cian ee 
M. H. Muaaxkcun, B. WH. Tiopuuxora u JI. A. Bapcxnit. J{ucneprupopaHve KHpHBIX 


fEOIOTH A 


0. C. Banos u JI. B. JIuneykas. O6 uckonaembix uncysopuax 3 Mesosoa Kapnat 
C. B. Heyaes, M. B. Ko6enes u HW. HW. Caxauxuii. Hospie manupie o pacmpocrpa- 

HeHHH HM COCTaBe Mopod tpanckoro spyca Ha toxKHOM oKpanHe JlonOacca 
A. A. Uurypsesa u K. B. Boponnua. Matepuaast no BepxHemnelicrouenoBoli pa- 


erutenbHocru Cesepporo Ipukachiat ons: . © : «cba 1 4 eee ae 
MHHEPAJIOrHA  —* 
B. HW. Byzunxos, 10. WM. Kasancxnii u A. HW. Jlexnun. -Orkpsitue 6eHTOHHTOB 
Bea YS0ACCE ..*. eet te wk «ete cd whee lee eae ee er e 
Bb. H. Papxos u B. A. Mosesa. Haxogxa mu3sepntas CCCP..... eter aU 
THCTOJOFHA 
H. Tf. Xpywios. HaOmiogenua wal TYYHBIMM KeTKaMH B_ JeacdepeHTupoBaHHol 
KOE! he weY 40h . SR RORNCIES Sore x alee ayes oho ig dee tae eee 
TEHETHKA 
B. JI. Acraypos' x B. H. Bepeiicxas. Tlonyuenue uckyccTsenHoro mapTenorenesa 
y TPHIMVIOHJHEIX MCXKBHJOBbIX rHOpHJOB WeMKOBHUHOFO YepBA .... 6 ee 6 
IKOJIOLHA 
2. T. )Korones. Cpetopbie OByIIKH KaK MeTO H3y4YeHHA KPOBOCOCYIMHX ABy- 
KPbWIbIX-B yCNOBHAX Cpefue ASHH......-eceesveseosees 
BHO®H3HKA 
B. T. Kyauxoga. O nepegaye crponunsa-90 camMKaMM KpbIC JeTeHbIWaM..... . 


MW. M. Ulanupo. Xpomocomubie aOeppaluH HM HapyleHHA MHTOTHYeCKOH aKTHB- 
HOCTH Kak (baKTOPbI, JIMMHTHpylOUlMe pelapalwio TKaHeH Nocne oOyyeHua 


BHOXHMHA 


JI. C. Arpocxun, H. B. Kopoues, WH. C. Kynaes, M. H. Melicenb u H. A. Momouyn- 
Kosa. OO ybTpacvonetToBol dbayopecleHUHH HYKJICHHOBbIX KHCJIOT H TIOJIH- 


MocHaTos Te ys ke ee ed oe eee) 6p oe 
T. H. Pogues u P. B. Esppemosa. O BanaHun TemilepaTypbl Ha CNe€KTpaJIbHble CBOH- 


CTBa CyCIeH3HH BOLOpoceH HM M3OMpOBaHHbIX XvOpoMacTOB ....... 
C. E. Cesepun, B. I. Cxyaaues, C. TM. Macaos, HW. MW. Beneguxtos u B. I. Mlecra- 
KoB. TepMoperysATOpHoe pas0OujeHHe AbIXaHHA u cochopHMpoBaHHA A 
H. M. 9manyaab, K. E. Kpyrasxosa, H. A. 3axapopa u HM. WW. Canexuncxuii. Top- 
MOXKeHHe palHalHOHHOH eMonHMepHsallMH esoKCHpHOOHYKMeHHOBOH KH- 
CNOTBI HHTHOMTOpamH cBOOOAHOpaAMKaMbHbIX peaKUMH . . . . . sw ewe 


IKOIOTHA PACTEHHH 


B. A. TyGapespa. OnbiT 9KCrepHMeHTa/IbHOrO H3YYeHHA B3aHMOBAMAHMA [peBec- 
HBIX pacTeHHit myTeM BOSJeHCTBUM BbIAeMeHHA KOpHeH HW JIMCTbEB..... . . 
M. HM. Cyquuupin uv FO. JI. Weapnuxep. O cooTHouleHHu 2aBleHua MOUBCHHOM Bula- 
ru HM Cocyulelt CHsbl MCTbeEB APeBECHBIX NOPOh. 4 -- - - + + +e eee 


@H3HOJOrHA PACTEHHA 


A. C. Oxanenxo, JI. M. Ppogsuuckuii u B. MI. Batiox. K sonpocy o Bbiqenennu 
YICKHCAOTHI JMCTbAMH CaXapHOli CBeKJIbI Ha CBETY. . . - . ++. 1s. 


300/10L HA 


B. Il. Monomapenko. Oco6enHocTu Murpaluli TpeckH B 1954—1958 rr. no 2aHHEM 
MeueHHA B CBA3H C THpO/IOrHueCKHMH H3MCHeCHHAMH B 1OXKHOM acTH Ba- 


peHueBa MOpa..... I PE cals pee ain 


OIKCNEPUMEHTAJBHAA MOP®SOJ0OrHA 


JI. B. Monexaes. Perenepauua KoHeuHOCTel y akconoTnei mp Mepecafke Je- 
CTpyKTHpOBaHHBIX TKaHell aKCONOTWel M MJCKONHTAIOMMX ... . sw ee, 


1423 


1426 


1460 


1464 


1468 
1227 


@U3HONOTHA 


ne 


4 
1 


lr. H. Cnepancxuit, FO. M. Mparycesuy u H. H. Kop. Hamenenue peakTHBHBIX Mo- 
TCHUMaOB POJIOBHOFO MO3Sra Y WIKOJIbHAKOB Nocae 5—6 uac. yMCTBEHHBIX 3aHA- 
THI. B WKOMGc. fd bn cies o eye! a ioe helee soto ate cod <« Ime ets Faniire Os  oti Eek  O es c 


MAPA3HTOJOTHA 


A. H. Kuppsxosa. Caa3b mepvoga aliekiaqKH MTHYbMX O0X C BpeMeHeM Ha- 
CHKHBAHHA SAUL, Y. MX ROSACB i. = cok, Se leumemte ee autre) kc eo oS 
T. K. HeGonpcuHa. 3apaxxeHHOCTb CeromeTKOB KaCMMHCKHX CesIbAeBbIX H3 pola 
Alosa MonoreneTHuecKHM cocaibujuKom Mazocraes alosa.....- +++ 


CONTENTS 


“MATHEMATICS 


I. I. Bavrin. Estimates of Taylor’s coefficients for functions of many complex 
Variables: ..s tedeh aeac solucitihy's. dey lea sictenie alent deren cone’ eighteen cee 

D. 0. Baladze. Homology and cohomology groups over a pair of coefficient 
OLE Sorts cate anya ake. fe 2's Se ta Te Sth be Hon et nD gk eee om ee, wee 

A. L. Brudno. Lourier’s method of differential rents for most economical trans- 
poptation: planning. was... . je Us aye Ure oe) Gace eee Re 

I. M. Gel’fand, M. L. Tzetlin. Continual models of controlling systems..... . 

Iu. M. Gorchakov. Primitively factorizable groups..........4.+..-. 

A. G. Kostiuchenko,-B. S. Mitiagin. Multidimensional problem of moments 

E+0 


A. A. Nudel’man. Limit values of integrals \e (4) do(t) under Markov’s con- 


(cbt \Ghe Shorr Hi, ei aa hres Rede teak crulrrac tiers Gunty conc a8 6 
Dek eRukhadze. Localudualitystheorems <. ...4 . « «sues annie een 
S. N. Slugin. Linear semiordered topological space.........2.+.+.-.-. 
A. N. Tikhonov, A. A. Samarskii. Coefficient stability of difference circuits . . 
M, S. Huzurbhazar. The multiplicative. group of a division ring..... ope 
A. V. Chernavskii. Two-fold continuous divisions of a sphere. . 

A. Ss schwarz. stability of stationary. values...) . . 0.) 3 os «een 
Shi Chun-tsi. Asymptotic behaviour of the characteristic functions of Sturm— 
' ~ Liouville’s problem calculated on the perturbation theory........ 


MECHANICS 


I. L. Karol’. The influence of turbulent diffusion in the direction of the wind on 
the distribution of the concentration of a substance that is being diffused 
1 THe) AtIIOSDNELE 35 gsc cw. Sarg Wes Cae em ce een ea mn te 


FLUID MECHANICS 


V. S. Imshennik. Isothermal burst of agascloud......... 


THEORY OF ELASTICITY 


S. M. Belonosov. A two-dimensional problem in the theory of elasticity for an 
infinite strip with the stresses and displacements given at the boundary . . 
V. M. Darevskii, R. I. Kshniakin. Buckling of cantilever cylindrical shell with 
~. fing-stiffened edge under external pressure’. . .. =. =... ee) eee te 
B. N. Fradlin, S. M. Shakhnovskii. The construction of Green’s tensor in the case 
of a double curvature small-angle shell in equilibrium........... 


PHY SICS 


1228 


oe ee) Sel ge el” Ree fe. Baye emer Bula 


Oe ON OO ee Ne 8 a et ee eure UB. a” Ken, saa a ca oe tele ew ety ae ae 


A. Kh. Breger, B. I. Vainstein, L. S. Guzei, Iu. S. Riabukhin, N. P. Syrkus. 
Absorption of gamma-radiation from a point source by macrosystems . . . 

B. J. Pines, A. F. Sirenko. On condi tions for the reversibility of metal breakdown 
process under load 


mation of crystalline quartz to amorphous state when dispersed mechanically 
M. M. Khrushchov, M. A. Babichey. Resistance to abrasive wear and Young mo- 


ee ee ie lo ST NTO, NOM ERS oy ie ty te race os OS 


1283 


1287 


1291 
1294 
1298 


1304 
1305 


ECTRICAL ENGINEERING Pages 
_ _-M. M. Simkin. Periodical operation in systems with non-linear pulse elements 1323 
CRY STALLOGRAPHY 

T. I. Malinovskii, I. D. Samus, N. V. Belov. The crystal structure of cobalt rhoda- 


nopentammine nitrate '|Co(NEs)5NCS]!(NOs)s. able ee ee 4327 
CHEMISTRY 
B. G. Boldyrev. Syntheses and microbicidal properties of some ary! eth - 
thane- and ethane-thiosulfoacids. . . i < ae ane a = Be 4334 
M. I. Kabachnik, E. N. Tzvetkov, Chan Zhun-ui. Esters of unsaturated phos- 
PUshOUS BCldS” ak al Le wos ve ee he a ee ee » . . 41834 
I. L. Knuniants, E. G. Bykhovskaia. Interaction of fluoroolefines with nitroxy- 
lic acid and the regrouping of perfluoroalkenylazides a St ete att adie aL OOS 
M. J. Pe eee ae arsenocompounds and the appearance of colour in polymeri- 
DAVOS ssa ues ees Ee Th yee tay sFie, oonge ls eee Place kal 
A. P. Kreshkov, V. A. Drozdov. A method of differentiated conductometric titra- 
tion for a mixture of methylchlorosilanesin non-aqueous solutions . . .. . 41345 
V. I. Mikheeva, V. B. Breitsis. Solubility isotherm for sodium boron hydride 
and Soditim. hydroxide in water at 0° C.. .. 5. ae 1349 
0. J. Neiland, G. J. Vanag. The mechanism of the interaction between phenyl- 
iodozocompounds and some 6-diketones.......0...2.2...008- 1354 
A. A. Ponomarev, N. P. Maslennikova, N. V. Alakina, A. P. Krivenko. Synthesis 
and some catalytic transformations of primary furan amines ...... . 1355 
A. V. Topchiev, V. P. Alania, Z. A. Makarova. Synthesis of I-nitropropylene and 
test of its polymerization ‘capacity-. 203 26.) .cscee so 3 oe oe ee eee 
L. Kh. Freidlin, E. F. Litvin, V. E. Ditsent. An investigation into the influence 
of the solvent composition on the rate and selectivity of the hydrogenation of 
2-ethyl.antraquinone..°.).s .-.-2%- . Lal s as ao Se « , 1362 
Iu. N. Sheinker, E. M. Peresleni. The structure of 9-aminoacridine .... . 1366 
PHYSICAL CHEMISTRY 
L. I. Avramenko, R. V. Kolesnikova. Reaction of isopropyl radical with oxygen 
yi) (c0| | ape Sen Ita hon ere EMRE RE MRE NIA eT! oy 5 x 1370 
V. T. Alexanian, Kh. E. Sterin. Orientation of the a-electron cloud in the 
CY EIOPROPAMC SIMs oa. me) cov rane or ‘sles leona, sah abaein oe Aan pe eee 1373 
E. M. Gamus-Cherniavskaia, S.Ch. Reznikova, A. D. Stepukhovich. The compo- 
sition of the products obtained by initiated cracking of gaseous alkanes and 
# Atheamechanisnr of nisi processica 24) os, "a ity si be cae 7 eee 1376 
Iu. A. Kolbanovskii, B. A. Smirnov. Calculation of the yields of alkane radio- 
FYSIS: PROUUCLS |) som. ear aeuel en te eae, elie 20 he Wak sec ae tet ee 1380 
An. N. Nesmeyanov, De Dyk Man. Solid chromium vapour pressure measurement 
byameans' of radioactive tracers+s///. 00 Ss 4 Nee 1383 


A. M. Rubinstein, A. A. Slinkin. Magnetic properties of CrsOs—Al.Og3 catalysts 1386 
D. P. Timofeev. On the time interval in which sorption equilibrium is established 1390 
S. S. Urazovskii. A new cavitation method of emulsion polymerization .. 1893 


CHEMICAL TECHNOLOGY 
V. S. Veselovskii, E. A. Terpogosova, N. D. Alexeeva. The kinetics of oxygen sorp- 


tions by, coal’ at lows temperattines > .5. 0). 0 ns .- 1396 
B. V. Novozhilov. Rate of burning of a two-component powder ........ 1400 
I. N. Plaksin, V. I. Turnukova, L. A. Barskii. Dispersion of fatty acids by sur- 
face-active compounds in flotation... 1... + + ee ee ee ew ewe 1404 
GEOLOGY 
O. S. Vialov, L.V.Linetskaia. On fossil Infusoria from the Mesozoic of the Car- 
pathians Yi. claps ee os eo) oes ose eice) paweees al cere ae 1407 


(EPIES OL WS Dio SIAC aun Oo oudye ood ots 2 ene - « 1410 
A. A. Chiguriaeva, K. V. Voronina. Data on the Upper-Pleistocene vegetation 
of the: North Caspian Littoral”. 2. soo se es yey oe 1414 
MINERALOGY 
Vv. I. Budnikov, Iu. P. Kazanskii, A. 1. Lezhnin. The discovery of bentonites in 
the Kuznetsky Basin. ... . cen oa ge ole a RINE ata ie ne 1447. 
B. I. Ryzhov, V. A. Moleva. On finding mizerit inthe USSR... ......- 1420 
HISTOLOGY 


N. G. Khrushchov. Observation on mast cells in deafferentiated skin.,... . » 41423 


GENETICS 


B. L. Astaurov, V. N. Vereyskaia. Artificial parthenogenesis induced in triploid 
interspecific hybrids of Bombyx mori L.......++++-- ieee 
ECOLOGY 
DD. T. Zhogolev. Light traps as a method for studying bloodsucking diptera under : 
the conditions prevailing in Central Asia Aye Ue Ree ee. eae 
BIOPHYSICS : 4g 
V. G. Kulikova. On the transmission of Sr-90 by rat females to their young 1433 
I. M. Shapiro. Chromosomal aberrations and disturbances of mitotic activity as 
factors limiting post-radial tissue reparation... ... + +e ee eee 1437 
BIOCHEMISTRY 


L. S. Agroskin, N. V. Korolev, I. S. Kulaev, M. N. Maisel’, N. A. Pomoshchniko- 
va. On the ultra-violet fluorescence of nucleic acids and polyphosphates... 1440 
T. N. Godnev, R. V. Efremova. On the effect of temperature upon the spectral 
character of suspensions of algae and isolated chloroplasts........ . 41444 
S. E. Severin, V. P. Skulachev, S. P. Maslov, I. I. Benediktov, V. G. Shestakov. 
A thermoregulatory gap between respiration and phosphorylation... . 41447 
N. M. Emanuel’, K. E. Krugliakova, N. A. Zakharova, I. I. Sapezhinskii. Suppres- 
sion of radiation depolarization of desoxyribonucleic acid by inhibitors of free , 
Tadicalteactions: ¢ <-ssaaas rs. oe ys ete ecuacs ot ne de ee 4451: 
PLANT ECOLOGY 


Vv. A. Gubareva. An attempt at experimental investigation of mutual relation 
of arboreal plants by means of their root and leaf excretions........ . 41404 

I. I. Sudnitsyn, Iu. L. Tsel’niker. On the relation between the pressure of soil 
water and the sorption energy of leaves of arboreal plants ........ 1457 | 
PLANT PHYSIOLOGY 


A. S. Okanenko, D. M. Grodzinskii, V. P. Batiuk. The excretion of carbonic 
acid gas by the leaves of the sugar beet plant exposed to light. . .. 1460 


ZOOLOGY 
V. P. Ponomarenko. Peculiar features of cod migration in 1954—1958 according 
to labelling data, related to hydrological changes in the southern part of the 
BATEMES; Seales, cs tr ces Fae a dere ATA sso in ch 4464! 
EXPERIMENTAL MORPHOLOGY : 
L. V. Polezhaev. Regeneration of extremities in axolotlsandmammals . .... 1468 
PHYSIOLOGY 


G. N. Speranskii, Iu. M. Pratusevich, N. N. Korzh. Alterations in the reactive po- 
tentials of brain in school children after 5—6 hours of mentai work... . 1472 


PARASITOLOGY 
A. N. Kiriakova. The relation of the rates of oviposition in bird fleas to that of 


ine brooding period in their hosts* 2.2% <1. 28 fie eee ee 
T. K. Nebol’sina. The infestation of this year’s Caspian Clupeidae of the Alosa 
genus by monogenetic trematode Mazocraes alosa ei fell ov ue Bisighe “Use beurensl Ona 


IIOMPABKUY 
B cTaTbe B. A. Wuneca u A. © Cupeuko «3asucumoctbh jomropeuHocTH nox 
Harpy3KOM OT NpHO*KeHHOrO HaNpAKeHHA A MeTaOKepamuM4ecKHX OOpasiloB x*Kee3a B 
ambda- H ramma-basax», nomenjeHHoH B JLAH, rt. 129, Ne 2, 1959 r., na cTp. 312 


HaneuyataHo CueqyeT 4HTaTb 
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MATEMATHKA 


M. WH. BABPHH 


OWEHKH KOS®SHIMEHTOB TEKJIOPA ®YHKUMM MHOrUXx 
KOMIJIEKCHbIX TEPEMEHH bIx} 


(ITpedcmasaexo axademuxom M. A. Jlaepenmvecoim 22 XII 1959) 


B KjlaccHyeckol Teopuu PyHKUMH OFHOTO KOMMIeKCHOrO MepeMeHHOFO Baxk- 

HY!0 POJb HIparoT 1Ba JOBOJbHO OOWIHX, TECHO CBASAHHbIX MEXKTy Cobo Klacca > 

yuku: Kiacc dyHKuui UWlypa u kaacc byuKuul Kapareogopu. 3anaya mo- ? 
Jy4eHHA TOUHBIX OLeCHOK KOSd@PMUMeHTOB Telimopa B AByX MOCeqHHX KsaccaXx 
@yHKWUMKM B Ciyyae OoONbUIero, YeM OQHOFO YMCA KOMMVJIeEKCHbIX IepeMeHHbIX 
paccCMaTpuBasacb MHOH B padorax (',”), rye 9Ta 3aqaua Oba pellleHa TObKO 
B culyuae JByX KOMIJI€KCHbIX MepeMeHHbIX. B HacTosulell 3amMeTKe MYyTeM BBIJe- 
NeHHA CNeWMaIbHOrO KJlacca OOslacTel MpOcTpaHCTBa ft KOMIMJICKCHbIX MepeMeH- 
HBIX OyAyT aHbl TOUHIe OWeCHKH KOSdPpulNeHToB Telimopa yka3aHHbIX BBILUJe 
KsjlaccoB PyHKUMH B CJlyyae N KOMMJICKCHbIX MepeMeHHbIx. Hapoyameh uqeet 
B BbIJeICHHH CMelHa/IbHOrO KJlacca OGacTeli MpOcTpaHcTBa MHOTHX KOMIVJIeKC- 
HbIX Me€PCMeHHbIX MOCyxHIO WaHHoe A. A. Temiakospm (*) napametpHyeckoe 
pescTaBleHve paHHbl OFPpaHHyeHHOH NMOMHOH ABOAKOKpyroBow OOsacTu C 
IeHTpOM B TouKe (0, 0) mpocTpaHcTBa JByX KOMIVJICKCHbIX MepeMeHHbIX, PpaHuila 
KOTOPOH JBaxKIbl HeMpepLIBHO AMddpepeHuupyeMa M aHaJIMTHYeECKH BbINyKIa 
W3BHe. 

Onpexeseunue. Ilyctb o6nacts D3(0,...,0)—kpaTHoKpyropaa 00- 
NlacTb MIpocTpaHcTBa  KOMIMVJICKCHbIX Me€peMeCHHbIX 2Z),...,2n, ABJAIOUAACA 
TlOfOGMacTbiO HEKOTOPOH OOsacTH pery/IApHOCTH, OrpaHH¥eHHaA HeaHvaJuTH- 
yeckoH (2n — 1)-MepHOH NOBepXxHOCTbIO 


]21| Sarg (Ga ncg Ta Tet) 
| 22] = e(t1) 71 (te). -- 71 (ta), 
| 23 | = fe (t2) fi (ts) - + - 1 (Tr—-1)> 


o. 1 (Op Ne. 16, 16) 0) (Oe of (6) 16) on ele @ ¢ + 0 ‘es 


| zz | = 2 (t—-1) fy (tz) oe Ty (Tr-1), 


| 2n—1 | =p (tr—2) ry (tra); 
(al TalCn=3)> 
C<7y,< lf i= 12 ee a 


rue r,(0)=0, r,(t) > 0 B (0, 1], 11(1)<00 m re (t)=exp [-\ dian] 
“(r,(1) = 0 (?)). k 
Uactueim clyyaem oOnactu D OyxerT oosacTb, cofepKaljaA CBOH WeHTp 
(0,...,0) m orpaHuuenHaa (2n — 1)-MepHOH NoBepxHOCTbIO 
| 21 | = R (t Pa ales 
| Ze | ead SU eee toe penal 
|2s| = RI(1 —te)ts.. eee 
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(2:| = RIG —ya)u-.- tral. ' 4 
|2Zna|=Ri(1—tre) tal, ‘ (a 
|zh| = RC —trea)e 

0<¢4<1, 1=1,2 502 lee 


R —nonoxutTembuoe noctosHHoe, T. e. o6acTh Baga |z,[/*+...+]2n[* << 

<R"*. Sty o6sacTb o6o3sHayum uepe3 C. Ecnu a =1, To uMeem rumep 

Konyc |z,|+...+|z.|< R; ecam « =1/,,—runepmap |z,|?-+...+ | Zn |?< R*. 
Jlemma 1. Ecau dynxyua 


[ee) 


Ege pesca > Odi am oe, tee a 
My y0009 Mn=0 


20€ Qo...9 3A0AHO, pezijnnpHa 6 nonuyuaunOpe S {\2m|< Rm, m=1,2,...,n} 


u maxan, umo | F (2,..-,2n)|< 16S, mo npu m+...+m,>0 
d= faye 
| Qm,...mglS Rm... Rin : (1) 


JlokasatenbcTBo onupaetca Ha dopmysy Kowu B cnyyae nomMuunHHyApa 
wv Teopemy Kou 2108 cbyHKUMH OHOrO KOMMvIeKcHOrO NepeMeHHOrO. 
Teopema 1. Ecau dynkuyua 
co 


Pei 3. sen) Da Cer ak Hi Wine 42 


20€ Q...9 3a0aHO, peeyanpra e obsacmu D u ydoeremeopaem @ D ycaceuto 
| F(2%,--.,2n)|<1, mo npu m+..:+m,>0 


1—la 2 | 
| Am,...mp | S Sala baul , (2) 
20e 
i Z 
L 

n—1 Yi mp 2 tgs > Mp 

ae = k=1 Mitzi} k=1 
ae I bg: i+] ry i-1 ’ 

») Sete 

k=1 k=1 


caumaa 0° = 1. 
IIpu fokasaTenberBe ucnomb3yeTcA eMMa 1, NapaMeTpHuecKkoe mpeycTaB- 
i 
m1 Mp 
k=1 mMity 
JeHve rpaHHubl oOmactu Du MakcuiMyM pov“3sBeleHus I rg (tts ~ (t4) 
BeOS eo t= 1,2, nl). 


Sameuauune 1. Onenxn (1), (2) Tounble, Tak KaK OHM jlocTuraloTcA 
@yYHKUHAMH 


é=1 


m Mp my m 

: SiddcgRT vos BO* eae Mamene 

(COTES Pi pero remenrr pg ean cera 
Ry ceeds nse ends, aie 


n 
m m 
1 n 
a, GM dz, ee Zp 


n 


19s Cero aN) 


II 


= m m 9 
1 n 
M+ a 99% wete By, 


PNG. (G5 0 5) <a tng ies Ly 
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am 
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M= l oe eM, M,+...+Mpy 
(mf. mem 
Sota hy, 


Cueactsue. Ilyctb B o6nactu D cdbynkuna 


tee) 
m m 
F (21, eet, Zn) = >} Qm,...mp 21 ‘cr ee Zn E 
M1 +++ Mp=0 


perynapHa. Tora, ecm BD|F (2z,...,2n)| <1, To npu m+...+m,>0 


- 


1 
| ity... g | Sq (3) 


Sameuanne 3. Oueuka (3) TouHan, Tak Kak paBeHcTBO B (3) uMeeT 
MecTO Jia PYHKUUH 


HS itn 
z migars 
era 

LS CE Gd) eres Se Veeco 

JlemMa 2. Ecau 6 noauyuaundpe S dyxkyua 

foe} 
m My 
Ladisties Cal Sict-g Dyn Ont, on ei ea a 
Myr +++) My=0 


peeyasapna u ReF (4%,...,2n) >0, mo npu m+...+ m,>0 


2 
| Qin,... mp | Sarees (4) 


Ryo on Rat 


HloKa3atTembeTBO HCXOL_UT “3 cbopmyH! Kom B cayyae NOMMUMIMHApa u 
Teopembl Kowu aaa dyHKuMH OfHOrO KOMMVIeKCHOrO NepeMeHHOrO. 

Tak »ke KaK Teopema 1, HO C HCNO/b30BaHHeM JICMMbI 2 JOKa3bIBaeTCs 

Teopema 2. Ecau 6 o6racmu D gdynkyua 


foe) 
m m 
F(21,. +65 2n)= Dy Gmyamg@a' +++ 2n"  (Ao...0 = 1) 
M,'...,M,=0 


peeyanpua u ReF (2,...,2n)>0, mo npu m+...+m,>0 : 
2 
| Qin... my | <S mM * (5) 


3ameuauue 4. Onenxu (4) u (5) TOUHDIe, TAK KaK JocTHraioTca PyHK- 
WHAM 


m m m m 
F( Reta wiR a ee eee 
aly 6 pie 190) = A a a TGR? 
1 n 1 n 
Ry eR ey ee ee 
m m 
Moos ees Ae 
(es, Rat en) ee it ae 
M—2z,*...2, 
Mockoscxuit o6nacTHOl MmefarormueckWH MHCTHTYT Tloctynuso 
um. H. K. Kpyncxon 17 XII 1959 | 
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1Y. HW. Baspun, JAH, 126, Ne 5 (1959). *H. MW. Baspun, Yu. san. Mock. 
OS. neq. HHCT., 77, B3 (1959). ®A.A.TemMaakKOB, JAH, 120, Ne 5 (1958). 
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Jloxnxayn AkaywqemMun Hayk CCCP 
1960, Tom 131, Ne 6 ne 


MATEMATHKA 


A. O. BAJIAX3E 


O FPYNMAX FOMOJIOFHH WH KOFOMOJIOrHH HAA NAPOM FPYN 
KOIPP®UNMEHTOB 


(IIpedcmaenexo axademukom II. Cy Anexcandpocoim 26 XII 1959) 


Tomouormueckasd, TaK %Ke Kak HM KOrOMOOrHY¥eCKaA, TeOpuA OecKOHeYHOTO, 
KOMIIJI€KCa, KaK H3BeECTHO, CTPOHTCA Ha rpymme BCeX KOHCYHbIX HJIM BCeX OeCKO-, 
HeYHDIX Ilene, UTO JaeT JBe pa3zIHYHbIe TEOPHH TOMOJIOFHH H, COOTBETCTBEHHO, , 
KOFOMOJIOrMH KOMIIeKca. STO HMeeT MeCTO HM WIA Fpynm npocTpanctTBa, pu 
OMpeeCHHH KOTOPHIX HCHOMb3YIOT OECKOHEUHbIC KOMMVJICKCbI, HAMPHMep HEPBBbl 
6eCKOHCYHBIX MOKPHITHH UT. 1. JaBaemple HYDKe ONpeseIeHHA Tpynn FOMOJIOrHH | 
M KOFOMOJIOrHH KOMMIeKCa HM MpOCTpaHCTBa OCHOBBIBaIOTCA Ha PaCCMOTPeHHH | 
HeEKOTOPBIX CCMCHCTB WemeH, B3ATbIX OTHOCHTCJIbHO Mapbl PTpymn KOsPuUHeHTOB. | 
B pesybTate mosyyaem wWelyio cepuio rpynn, B KOTOpOH rpynnbl yKa3aHHbix 
BHIIMe JBYX TeOpH 3aHHMaloT KpaiHue Mecta. IIpH HeKOTOPOM COOTHOLICHHH 

“Me@xKy Mapamurpynn KospuuMeHTOB HMeeT MECTO J[BOMCTBEHHOCTb MexK Ly rpyll- 
MaMH FOMOJIOrHH M KOFOMOJIOrHH, OOOOMalolaA H3BeCTHbI€ BOMCTBeHHOCTH. 

1. Ilyctb aHbl OKambHO KOHeYHbIM KOMIIeKc K uW Mapa JMCKPeTHBIX | 
WIM KOMMaKTHBIX rpymn(X, X’), 43 KoToppIx X’ ecTb noxrpynma rpynnp X. 
p-MepuHol wenbio Komiviekca K OTHOCHTeJbHO Mapbl rpymn KospdunneH- 
TOB (X, X’) Mbl HasbipBaeM (yHKUMIO Cp, HHOrfa 3alHcbiBaeMyloO B Buse 


>) «7, Koropaax KaKoMy p-MepHomy cumnsekcy ¢? u3 K npHBogHT B co- 
7 


OTBETCTBHe OMpeesIeHHbIt sleMeHT x‘ U3 rpynnbl X, mpwyem npemnosaraetca, 

YTO MOUTH In Bcex cumnueKcos ¢? KosppuunentH x! npuHaqnexaT noy- 

rpynne X’. Onpefesmas cuomenue Wenei 0 opmywie Cp + Cp =>) (xi + x") BF, 
4 


HaXOJMM, UTO MHOKeCTBO BCeX TaKHX ene OOpasyeT rpymny, KOTOpy1o 
o6o3Hauaem yepe3 C,(K; X, X’). 

Ipynna koueneit C°(K; Y, Y’) Kommaexca K onpeyenserca copepiieHHo 
Tak Ke, Kak rpynma wemew Cp(K; X, X’), HO HHxKe OHA paccMaTpuBaeTca 
OTHOCHTEJIbHO Tapbl rpyum Koappuynentos (Y, Y’), conpsxeHHOH c napow 
(X, X’); mpa stom mapsi rpynm (X, X’) wu (Y, Y’) naspiBaem conpsaxeH- 
HbIMH, eCIM Tpynnbl X u Y ABolicrBeHHb! Mexpy cobol, X|Y, a noz- 
rpynnpt X’ u Y’ sBaaloTcd aHHYAATOpaMM OHA Apyroit, T. e. X’ ecTb aHHy- 
Jsatop momrpynnpt Y’ BX, a Y’ ectb aHHyaATop nogzrpynns X’ B Y. 
Conps2KeHHOCTh MEKAY NapamMu rpynn KosduuMeHTOB LacT HaM BO3MOKHOCTb 
BBeCTH ToMONOrHIO B rpymmax C,(K; X, X’) u C’(K; Y, Y’), 4 mpurom tax, 
4TO Np KOMMaKTHBIX rpylnax KoappunwenTow Oy Jem UMetb TONONOrH3aluH, 
MOSBOJIAIOILMe ECTECTBEHHOE KOMMAKTHOe NONOJIHeHHe pacCMaTpHBaeMbIX Fpymn, 
KPOMe TOrO TOMOJIOrH3MpOBaHHble Ppynobl Wened Hu KOWenel Gy AyT ABOuCTBeHHBI; 
TPH COMpAKeHHBIX Napax rpyn Kosdppuunenros. 


C sro wesbio NepemHoxuM rpynmpt C,(K; X, X’) u C?(K:Y, Y’), moka 
Bee elle paccMaTpuBaemble Oe3 TOMOOrMM, CUMTad MpousBefenueM (Cp, cP) 
a j 
DAICMEHTA Cp = > x! t? rpynnbt C,(K; X, X’) na anement c? = yt? rpynner 
é 
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* 


a 


it , ” eo 

octu nap (X, X’) u (Y, Y’) u 3 ompegenenua weneli u Koneneli orHocu- 
JIbHO Mapbl TpyNI MOXKHO BbIBECTH, 4TO Tp MOObIX Cp HM CP nOUTH AAA 
cex 4 uMeeT MecTO paBeHcTBo x/y’ = 0. Ilo ycnoBuio ofna u3 map (X, X’) 
E ? ‘ 

gu (Y, Y’) cocrour us fucKkpetuulx rpynn. Juckperuyio Tomosoruio MBI 
HOCHM MW B TY M3 rpynm C,(K; X, X’), C’(K; Y, Y’), y KoropoH mapott 
pymn KooPpuuveHToB ABAAeTCA Mapa ucKperTHpIx rpyum. Torga apyraa, 
pylla TONOJOrM3sHpyeTcA Mp NOMOWM oMpesxeneHHOrO BbILe MpousBeleHuA 
fefyouluM oOpasom. Ilyctb, HampuMmep, AucKperHol Gyner napa (Y, Y’) u, 
CMeMOBaTeIbHO, rpymia KoueneH C’(K; Y, Y’). Bospmem B ato rpynne 
KOHeEYHOR YHCO KakMX-sMOO KoLerelt cP, Co, ++. CP HW HeEKOTOpylO OKPeCTHOCTb 
W uyia rpyunbl felicrauretbublx yuce 10 Moxysmto 1. Oxpectuocrbio HyJs. 
rpymmpt C,(K; X, X’) Ha30nem MHoxecrBo U Traxux wenelt Cp, uT0 (cP, cp) EW,’ 
i=1,2,...,n. BpiOupaa BceBo3MoxKHbIM O6pa30M KOHeYHEIe MOCHCTeMBI 
(c?, cb,...,cP) M apa W, Mbl MonyuumM cHcTemy oKpecrHocTeli HyseBO 1erIH, 
KoTOpad, KaK 3TO MOMKHO MpOBepuTb, NpeBpaulaer C,(K; X, X’) B Tonoso- 
ee ceyIO rpymny C,(K; X, X’). B sro Tonomormu BBeweHHOe Bbllle mepe- 
-MHOXeHHe (Cp, CP) HeMpepbIBHO; TaK KaK OHO, KpoMe Toro, JucTpHOyTHBHO 
MW OpTOroHaJIbHO, TO MoOsyyaeM TONOJOrHYecCKH MOHOMOp(dHOe ecTecTBeHHOe 
oToOpaxenne rpynnet C,(K; X, X’) B rpynmy xapaktTepos fucKpeTHoH 
rpynnpt C’(K; Y, Y’). Orctoga 3axmouaem, uro rpynna C,(K; X, X’) umeer 
KOMMakKTHOe NonosHeHue. I pynnol neneli kommuekca K OTHOCHTeJIbHO KOMMaKT- 
HOH Mapbl rpynn Kosppuuuentos (X, X’) MbIB JambHeliliem OyeM Ha3bIBaTb 
rpymny, MoujyuenHyio B- pe3yJIbTaTe KOMNaKTHOrO fMONOHeHNA rpynnbl 
C,(K; X, X’); o603HauaTb ee MbI OyleM TeM 2%xe cHMBOsIOM C,(K; X, X’), 
Tak KaK B KaxKOM culyyae OyyeT ACHO, HMeCeM MEI WeIO C KOMMAaKTHOM 
rpynnou Wenet uu C HCXOAHOH He TOMOIU3NpOBaHHOM rpynnou; B COOTBeTCTBUU 
¢€ STHM 9/IeMeHTDI Tpynnbl C,(K; X, X’) OyAyT Ha3biBaTbCA WeNAMH KOM- 
luiekca K oOTHOCHTebHO Napbl rpynm (X, X’). 

Jloka3piBaetea, TO MOWyueHHad rpynna C,(K; X, X’) aBasetca rpynnon 
xapakTepos rpynmp C’(K; Y, Y’), u HaoGopor. ToyHo Tak xe, TOoMOmorH3a- 
Unel OMMCaHHbIM Belle cnoco6om ucxosHol rpynmp Kouenet C’(K; Y, Y’) 
pM KOMMaKTHBIX rpynmax (Y, Y’) MbI nowyaum rpynmy C?’(K; Y, Y’), no- 
MOHeHHe KOTOpOH JacT KOMMaKTHy!IO rpynmy Koueneli C’(K; Y, Y’) way 
mapoH (Y, Y’). VY 3yecb uMeeM JBOHCTBEHHOCTh KOMMAaKTHOM Tpynmbl Kowenek 
C’ (K; Y, Y’) e aucxperHol rpynnot uenet C,(K; X, X’). 

Vrax, rpynnpt C,(K; X, X’) u C?(K; Y, Y’) mocrpoenbi TakuM oOpasom, 
qTO KaXklad 43 HMX KOMMaKTHa, KOrja OHA B3ATA Hafl MapoH KOMMAKTHBIX 
rpylin KoappuuMeHToB, u WucKpeTHa, Kora OHA B3ATA Hak Mapow AucKpeT- 
HbIX TpylN Kos piuIMeHTOB, MPHYeM OAHOBpeMeHHO AOKAa3aHO, YTO Ip CompsA- 
XKCHHBIX MlapaX 9TH pyllbl ABOMCTBeHHbI Mexyly coool: 


Ca(k; X, X')|C"(K; ¥, 7). 


Tenepb B rpynmax C,(K; X, X’) u C°(K; Y, Y’) Mbt BBogquM rpannuanpili 
-M, COOTBETCTBeHHO, KorpannyuHplit onepatopp) A u V. Onpefejsiorca 9TH 
OflepaTopbl Mp MOMOWM M3BeCTHBIX (opMys (cM., HampuMep, (', *))sa BORE 
cmyyae JMCKpeTHBIX rpynn KoapPuyHeHTOB 9TO feaeTca, Kak O6LIUHO, BO 
Bceli rpynne wenef wuIM Koenei, B TO BpeMA Kak B CJlydae KOMMAKTHBIX 
rpynn KosppuuNeHTOB OMepaTopbl ClepBa BBOAATCA B rpynuax Ao NlOMOJIHe- 
Hua Cp(K; X, X’) u C°(K; Y, Y’). Ilpa 2Tom moKaspiBaeTca, YTO sOOy10 
Wellb MIM KOUeMb, MOUTH BCe KOSPPHIMeHTL! KOTOPOH MpHHasexKaT NoL- 
rpynue X’ u, coorpetcrBeHHo, Y’, onepaToppl A wu, cooTBeTcTBeHHO, V nepe- 
BOAT B Wellb M KOUeMb C TaKHM %e CBOlcTBOM. B cayyae KOMMAKTHBIX 
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(K; Y, Y’) cymmy >) xy’; sra cymma umeer cic, w60 “3 compaxKeH- 
Ll - 


rpynn Kospduunentos onepatopsi A u V mocwe sToro HenpepbiBHbIM o6pasom 
pacnpoctpauymotca c Cp(K; X, X’) HM, COOTBeTCTBEHHO, CLK Yay 9 Ha 
C,(K; X, X') u C’(K; Y, Y’). Takum o6pa30m nmomyyaem WenHOH KOMMJIeKC 
{C,(K; X, X’), A} w KouenHol Kommuexc {C°(K; Y, Y’), V}. Kaxkabih 43 
KOTOPbIX MOKET COCTOATb KaK H3 JHCKPeTHbIX, TAK HM W3 KOMMAKTHbIX Ppyld;, 
TOMOMOp@u3MaMH 3THX KOMMIeKCOB OyAyT HeMpepbIBHble BO BBeeHHbIX TOTO- 


joruax romomopdu3mer A: C,(K; X, X’)—>Cp_1(K; X, X’) u V: C° (K; Y, VY’) 
—>C°"1(K; Y, Y’). Hancrpous nak sTHMM KOMIWIeKcaMH roMosOrHuecKHi 4, 
COOTBETCTBEHHO, KOrOMOJIOrHyecKHH (yHKTOpbI, Mbl NOJIYYHM Ppynny rOMOJIOrHH 


H,(K; X, X’) wu rpynny Koromosorun H’ (K; Y, Y’) 6ecKonegnoro Kommviekca 
K way napo rpynn Kosbduunentos. Kaxfat us STHX rpynn OyeT WuC- 
KpeTHOH JIM KOMMAaKTHOM, CMOTpA MO TOMY, JMCKPeTHbI WJM KOMMAKTHBI. 
rpynnbl KoOsPPHUveHTOB, OTHOCHTeJIbHO KOTOPBIX OHM B3aTbI. Ha ocHoBe 


WoKa3aHHOH bile pBolicTBeHHOcTH rpymm C,(K; X, X’) u C’(K; Y, Y’) 
— — —1- 7P-1/ j¢- 

HW papenctaa (Ac, c” °)=(cp, Ve” *), rae Co6C, (K; X,X'),6 6C'o (KY aye 

moKaxkeM, 4TO B cCyly4ae, Kora Napbl rpynl KospPvUneHTOB COMpsA2KeHHI, 

BBeJeHHbIe TpyMNbl TOMOJIOrHH H KOFOMOJIOrHH BOHCTBeHHbI OMHa Apyrou: 


Hh iid OED AI? Va) 


PaccMoTpHM [Ba YacTHbIX KpaHHUXx CJIy¥aH, KOTOPble 3]@Cb BO3HHKAIOT. | 
Ecan X'’=X u, caeqopatembuHo, Y’=0, to Cy(K; X, X) ecTb rpynna:} 
GeckoHeuHbIx wereli C,(K; X), a C?(K; Y, 0) ecrb rpynna KoHeuHUIX KO- 
nenei C’(K; Y); nostomy H,(K; X, X) ecrb rpymma romonorunv 6ecKOHedHbIX 
uuknos, a H’(K; Y, 0)—rpynna koroMom0ruH KOHeUHBIX KOLHKJIOB KOM- — 
nekca K. Ecnu X’=0, to Y’=Y, B cuny sero C,(K; X, 0) ects rpynnam 
KOHEYHBIX ene Hag X, a C”’(K;Y,Y)—rpynna GOeckoneuHbIx Kouenelt 
Haw Y; crano Opitb, H,(K; X,0) ectb rpynna roMowOrMuu KOHEYHbIX LMKJIOB, a 


A? (K; Y, Y)—rpynna koromonoruu G6eckoHeyHBIxX KOUNKs0B. B o6oux cuy- 
yaAX Ppyllbl, OCHOBaHHbIe Ha KOHECUHbIX WeENAX HH KOWeENAX UH B3ATbIC Hal 
KOMMaKTHOH FrpynnoH KOS(PPHWHeHTOB, OOJIaaloT KOMNAaKTHOH TonosorHed, 
KOTOpad B 9TH FpyNNbl BBOAMTbCA MPH NOMOWH MpemebHOrO Nepexoya B 
cmpicie YorouiBasiH B MpAMbIX CMeKTpaxX KOMNAaKTHBIX rpynn (3,*). . 

2, J{na mocrpoenuaA rpynl mpocrpaHcTBa OTHOCHTebHO Mapbl rpynn 
KOSPPUUHEHTOB, Mbl OepeM COBOKyNHOCTb {O,} BCeX OTKPbITbIX MOKpbITHH 
O, TONomoruyeckoro MpocrpanctBa R uw AAA KaxKoro noKppyitua O, ero 
BHeTOpHcHaH K,; 9TO eCTb CHMIMVIMUMasbHbI KOMIJeKC, CHMMsIeKCbI KOTOpOrO 
BeplUHHaMH UMelOT TOYUKH Tpocrpanctpa R, mpHyeMm JaHHOe KOHeYHOe MHO- 
XKeCTBO BeEpIHH OOpasyeT CHMMVIeKC, CCH OHO COMep2KHTCA B OAHOM H TOM 
%e 9eMeHTe NOKpbITHA O,. BuetopucuaH He ABJAeTCA 35e3/,HO-KOHeYHBIM 
KOMIJI€KCOM, HM NOSTOMY JIA Hero OObIYHBIe ONpeeseHHA He ator rpylMbl 
romoviornH (cM. (°,°)); 10 sTOH 2%Ke MpHYHHE AWA BHeTOpHCMaHa He MOryT ObITb 
onpefeseHbl Ha nmapoHw rpynn KospPPvUHeATOB He TOMbKO roMOsOruuécKHe, 
HO H KOrcMOyslorMyeckve TpyNlbl, TaK KaK KOrpaHila KOWeMM, MOUTH Bce 
KOSPUUHEHTE) KOTOPOH MpHHanmexat Y’, Mower MMeTb GecKOHeEUHOe YHCIIO 
Kospuunextos u3 Y \Y’. Baugy sToro Mbl JOMKHI WaTb pyroe olipejle- 
Jienwe rpymn He 3Be3HO-KOHeYHOrO KOMIVIeKCa. 

Ha Ka2kf0M BueTopucHane K, paccMOTpéM HallpaBJleHHyt0 0 BO3pacTaHHlo 
cuctemy {Kaa} BCeX efO 3Be3,HO-KOHEYHbIX MOAKOMMVeKCOB Kyg, T. @. Oy em 
cunTaTb, YTO A<O, ec Kaa C Kap. ITO BNOxwKeHHe NOpoxK Maer romoMOp(pu3M 
BKJIOYCHHA 7%, rpymmbl roMojorun Hy(Kaa; X, X’) Kommuekca Kzq OTHOCH- 


TeJIbHO Napbl (X, X’) B rpymny Hp(Kas; X, X’) Komnuekca Kz» n TroMoMop- 
(bH43M BbICeveHUA pt, rpynmbl KoroMosioruu H? (Kas; Y, Y’) Kommuexca Kap 
OTHOCHTeIbHO Mappr (Y, Y’) B rpynny H? (Kaas Y, Y’) Kommaexca Ky. STH 


rpylinbt cyimectByloT, HOO Kaqg CYTb JOKaJIbHO KOHeEYHBIe KOMIVIeKchI. YKa3aH- 
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ible TOMOMOPPH3Mbl BMeCTe C COOTBeTCTBYIOWLAMH Fpynnamu OOpa3yioT OOpar- 
pit cnextp {H? (Kaa; Y, Y’), fat M Upamow cnextp {Hp(Kaa; X, X’), 7%,}. 
peqesbHble TpyNMbl STHX CNeKTpOB Mbl MIpHHHMaeM 3a rpynMbl KomMseKca 
a HW oOOo3sHayaem ux uepes H?(Ka; Y, Y’) u Hy(Ka; X, X’); pu dToM 
fecb H B flaJIbHeHWeM Tpefenbuylo rpynny Aa OOpaTHoro cneKtTpa KOM- 
JaKTHDIX Tpyll MH MpAMOro chekTpa AMCKpeTHBIX Tpymn MbI Gepem B OObIUHOM, 
KJaCCHYeECKOM CMbICJIe (CM., HanpuMep, (1,5,°)), a mpefenbHble rpyuny OOpat- 
HOrO ClekTpa AHCKpeTHbIX rpyln WM NpsAMoro chekTpa KOMMAaKTHBIX rpynn — 
B cmbicvie Uorowpusu (cM. (7,’)). Qro oGecneuuBaeT, 4TOObI BCe NOyYeHHIe 
mpeweibHbIe TpyMMbl Obl KOMMAKTHEIMH, KOra rpynnbl KoapPvUKeHTOB 
KOMNAKTHBI, H AMCKPeTHbIMH, KOra Ppylslibl KOSdcpHIMeHTOB JUCKpeTHEL. 

Ecnu «<8, T. e. Og BuucaHo B O,, TO BueTOpucuaH Kg ecTb NOJKOM- 
miekc BHeTOpucuaHa Kz. MoxuHo noKa3aTb, YTO 9TO BOXKeHHeE MHAMWUPYeT 
€CTECTBeHHble TOMOMOP(H3Mbl BBEJCHHIX BbIIWe Ipyll: TOMOMOpd)H3M BKJIIO- 
qeHHA oe, rpymnbl Hp(Ke; X, X’) B rpynny H,(Ka; X, X’) u romomopdusm 
BEICCUCHHA tog Fpynnp H’(K,; Y, Y’) B rpynny H?(Ke; Y, Y’); ata rpynnel 
H FOMOMOpU3MbI NOpox MatoT CeKTpbI: OOpaTHbi cnekTp {Hp (Ka; X, X’), spa} 
‘wW upsamoi cnextp {H?’(K.; Y, Y’), tag}. [penenpupie rpynmbt STHX CreKTpOB, 
B3ATbIE B YKa3aHHOM BbILle CMBIC/e, ABJIAIOTCA, NO OMpesemenuto, romosoru- 
YeCKOH HM, COOTBETCTBCHHO, KOFOMOJIOrHYecKoH rpynnol mpoctpauctBa R OTHO- 
CHTeJIbHO Mapbl rpynm Kosppuuventop (X, X’) u (Y, Y’) u o6o3HauatoTca 
yepes H,(R; X, X') u H?(R; Y, Y’). Samerum, uro Aa nonyyenua KaxKDOn 
H3 S9THX PYM NpHWOCcb COBEPLIHTb MpefeJbHbI Mepexo Kak B OOpaTHOM, 
Tak H B NpsAMOM CMleKTpe, NpHuemM B KaxKJOM Culyyae rpynnamu KoapduuHeH- 
TOB MOrIH ObITb KaK J\HCKpeTHble, TaK HM KOMMAKTHbI€ PpyMMbl; COOTBETCT- 
BeHHO C rpymnaMH KO9diPHUMeHTOB, AHCKPeTHbIMU HWJIH KOMMAaKTHbIMH Oy,yT 
‘wu rpynnu H,(R; X, X’) u H?(R; Y, Y’). 3amerum masee, uTO axe B 4acT- 
HBIX cyyaax X’=0 (Y’=Y) uw X’ =X (Y’ =0) nonyuennble rpynnpl aB- 
JISIOTCA HOBbIMH HHBapHaHTaMH MpOcTpaHcTsBa. 

Tloka3piBaetca, 4TO ecM Mapbl rpynn Kospdunnentop (X, X’) u (Y, Y’) 
CYTb COMpsAKeHHbIe Ipynlbl, TO, He3aBHCHMO OT TOFO, Kaka M3 9THX Tap 
COCTOHT H3 KOMIAKTHLIX py H KaKaaA H3 JMCKPeTHbIX, HMeeM J\BOMCTBEH- 
HOCTb 


Ho (RX Ae) I CRAY Gee): 


JIna noctpoeHua crekTpaJbHbIx rpynn AsmekcaHypopa — Uexa npocrpan- 
cTBa R Hag napo rpynn KoadpPuyHeHTOB, MbI JOJ2KHbI B3ATb TakylO CHCTeMy 
{Oa} 3B€3],HO-KOHEUHBIX OTKPBITBIX NOKpbITHH O, mpocrpanctTBa R, 4TO eciH 
Op BuucaHO B O,,TO KaxKbIli IeMeHT H3 Og COfep2xKHT He Ooslee KOHEYHOTO 
qucyla aeMeHTOB U3 Og (TaKYMM OyAYT, HanpHMep, arperaTb! B CMbIcue (*)). 
Ha neppax noxppituh O, Gepem rpynnbl Haw apo rpynn KoappuuuexTos 
UW flaiee jlelicTtByeM, KaK OObIYHO. 


TOusucckHuH rocyZapcTBeHHbI yHHBepCcuTeT Tloctynusio 
um. HW. B. Cranuna 24 XII 1959 
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JLoxnann Axkagemuu naykx CCCP 
1960. Tom 131, N 6 


MATEMATHK A} 


A. JI. BPYQHO 


METO], JHO®EPEHUMAJIBHbIX PEHT JIYPbE JJIA OMNPEVEJIEHUA 
NJIAHA ONTHMAJIBHBIX TEPEBOSOK 


(ITpedcmaeneno axademuxom H. [. HMempoeckum 28 XII 1959) 


TloctanoBKa 3afauu. Tpe6yeTtch yKa3aTb ONTHMAJIbHBIH cnocod 
lepeBO3KH MpofyKTa oT nocTaBuyMkoB c MouHOcTaMH M; kK NoTpeOuTesAM, 
c emkocTamMu Ag Tp yJlesIbHOM CTOMMOCTH Q;z NepeBO3KH OT /-ro NOCcTaB- 
muka k-My moTpeOuTesio, mpHyem 


YM= >) Ar; a0, M;>0, A,p>0 
ale nc. ei? eee 


B 3aMeTKe JlaeTcA TOUHOe OMMCaHHve aIrOpHTMa MeToxa Hpepenunalb— 
Hpix peut A. JI. Jlyppe (1) HM WoKa3ElBaeTCA, YTO OH MPHBOAHT K peleHHio 
gaylauH mocse KOHeYHOrO uNCa uTepauMi (uM eHcTBHH), OfpaHHyeHHorO 
KOHCTAHTOH, 3aBHCHeH TOMbKO OT 4HCem m, n. AnropHTM cBOGOJeH OT BCA- 
KHX OFpaHHdeHult — BbIPOXKeHHbIX CJIyUaeB. 

O6o3HaueHua. Ilyctb [a;,] —NpsAMoyrombHaA MaTpuiua (HIM NycTo- 
rpaKa) Nlopayka (m, n), y KOTOpOH HeKOTOPble 9JIEMeHTbI OOBECHbI KpyxXK- 


Kamu. M; u A, — 3aaHHble MOIULHOCTH HW eMKOCTH. PaBeHcTBO >, = Ap 
He lipegnouaraetcsx, NoKa 3TO He OyfeT CroBopeHo. 

Onpegeneuue 1 (BEryepkuBaemMocTnH). CucTeMa KPyKKOB BbIUepKH- 
BaeMa, €CJIM KPY2XKH MO%KHO 3aHYMEPOBaTb Tak, YTOObI KaxKbI KPyKOK OKa- 
3aJICA B CTPOKe HIM CTONMOUe, He COMePxKalleM KPY2KKOB C OOJbINMMH HOMepaMu; 
Takad HYMepalluA Ha3biBaeTCH BHIUE P KUBAWIULe it. 

AamroputmM Al (BpmepkuBanna). Bolbepem (ecau makott ecme) KpyscoK, 
eCOUHCMBeHHOLL 6 CB0etl CMpoKe UAU Ceoem cmonbye, NDUOAOUM emy HOMep | U ébI- 
uepkHem. M3 ocmaewuxca cnoea eolbepem maKou KpyocoK, Oadum emy HOmep 2 
Uae. 0; 

Ecam CHCTeMa KPpy2KKoB BEIyepKHBaema, Al faeT BLIMepKMBAIOMLyIO HyMepa- 
ILM10; JIA HeEBLIYepKUBaemon cucTembI Al npHBeleT K MOAMaTpuue, y KOTOpOK 
B KaxKJIOH CTpoKe H cToOMe He MeHee JBYX KPYKKOB. 

JlemMa l. Jaa eolwepKueaemocmu Heobxodumo u Oocmamouno, umo6boL Ka 
Kaxcoolk nodmampuye 4UCAO KPYKCKO6 He Npesbluuanao my, + ny— 1, 2de (my, ny) — 
nops00K nodOmampuyol. 

Teopema 1. /Tycme mampuya f c eoluepKueaemoti cucmemot KpyocKoe 

pasbuma wa 4embipe nodmampuyo fifa (cm. puc. 1). 
F | fs ITycmb 6 nodmampuyax f, u ff, KpyocKoe nem. Toeda u nocae 
Oobaenenun 6 nodmampuyy fs. OOHO20 KpyocKa cucmema ocma- 


HemcA eoluepKUeaemol. 
fs fa Onpefenenune 2 (pacnpenenenua). Matpuna [x;,] Ha- 
3bIBaeTCA PacnpeMeNMeHueM, a ee KOddpdpuUHeHTH! NOC- 
Puc. 4 TaBKaMH (mompHoctel {M;} mo emKocraM [A,]), ecau 
oat 
ipo: w=M,—d Kip OU: a, =A, — > Xip > 0. (1) 
k i 


1238 


> 


wv 1 


ducsia pz Ww fa, HasbIBaloTCA OCTATKAMH MOWHOCTeH Hu emMKocTed, 
lh >>) Xe —CYMMapHoli nocTaBKolk. 

Uncana [x;,] HaspipaioTen NOcTaBKaMHM TO CHCTeMe KpyXKOB, 
ECM BbINOMHAeTCH (1) u x;e=—0 TombKO ecnu B KyeTKe i, k HaxO_UTCA 
iKPY2KOK. 

Uepes i(j) u R(j) o6o3mauaotcea cTpoKa u cromGel, B KOTOpbIX HaxO-~ 
tuTcA Kpy2xKOK HOMepa j. TlonoxKuM x! = x, qj), «jy. OcTaTKM MOLHOCTel HM eM- 
HKOCcTeli NOcwe BHITIOMHeEHHA NepBEIX j NocTaBOK o6osHauuM pi H ah. 
AaroputM A2 (pacripegesenue no ovepequ). ITycmo Oanet mownocmu, 
4eMKOCMU WU SAHYMeposaHHaA cucmema KpyocKoe. Tlonooncum 


5 ; ae eee Fai d “ 
bi = Mi, Oe = Ap; x! == min (diy. Oey), Af = ly See 


Teopema 2. Aneopumm A2, 6ydyuu npumenen K ebluepKusarolMett HY Me- 
| payuu, Oaem makcumaronylo cymmapHyto nocmaeky (Oaa Cannoli cucmemor 
| KpYyorcKoe). 
Teopema 3. J[Tycmbe npu s3adanHoti cucmeme KpyotKoe u sHaxentuti 
MouHOCMeu U emKOCMet MOLHOCMb OOHO2O GuKCUPCeAHHOZO nocmaeiujuKa yYee- 
auuena Ha A>O0. Tozda: au6o npu sw6om A>0 makcumanonaa cymmapHan 
“nocmaeka (no cucmeme KpyocKoe) om amozo eospacmem, aubo npu awbom 
A> 0 ona ocmanemca Heusmennoit. 

Baaroyapa 3TOMY MOXKHO BBeCTH 

Onpemenenune 3 (xXapaktTepucTHka moctapuyuKkos). IIpu s3ananHok 
CHCTeMe Kpy2XKOB NOCTaBIMK M efO CTPOKa Ha3bIBaloTcA HU36bITOUHBIMH, 
CCH TIpH YyBeJIHYeHHH MOMMIHOCTH OHOTO 9TOTO MOCTAaBIYKa MaKCHMaJIbHan 
CyMMapHas MocTaBKa He BospacTtaeT. Wate mocTaBitHK H ero CTpoKa Ha3bl- 
BaloTCca HEMOCTATOUHBIMH. KpyxKH, pacmosOxKeHHBIe B H30bITOUHEIX 
cTpokax (HeOCTaTOUHBIX), Ha3bIBalOTCA H3ObITOUHbIMH (COOTBETCTBCHHO: 
He OCTaTOUHBIMA). 

JiemMa 2. JIna 3a0annot Hymepayuu KpyocKoe u Oeyx Habopoe moU4- 
Hocmeti 


M; u M; = M; +e, ede ef = 1(0) npu i=i'(ii’) (i=1,2,...) 


(i’ guKcupoeaHo) nposedeHo pacnpedenenue no A2. Y = {jy, jo,...} cymo. 
Kpyocku j, Oana Komopoix x' = x’, pacnonostennole 6 nopadKe eospacmanun 
Homepos. Toeda xatidemca maxoe A>0, «mo npu sobom 0<d6<A Oydym 
6inonAHAMeCA yCaoeun: 1) KpyocKuU Y OONU U me oe npu ecex 6; 2) x! = xi +6 
Onn j=jx npu newemnom (uemHom) x; 3) t(f1) =, ecau Y ne nycmo; 
4) Kpyocku jx, U jy4t, Cmoam 6 obwem cmonbye (CmpoKe) npu HeLemHoM 
(uemnom) x; 5) KpyoKu jg U jx Npusc>x-+1 He mozym Oolmb @ obweu 
cmpoke uau cmoanbye; 6) ecau cmpoKa i’ Hedocmamo4na (usbelmo4na), mo. 
ece cmpoku i(ji), i(je),... HeOocmamounol (usbeImo4Nol) U KpyocKoE Y He-~— 
uemHoe (4emHOe) 4LUCAO. 

Teopema 4. /Tycmo © — eoepkueaemaa cucmema KpyorKos, 5 — u306l- 
mounolli, a C—Hedocmamounoll KpyocKu HB, seocawue 6 OOHOM cmonbye. 
Toz0a maKcuMmanoHaA cymMMapHaA nocmasKa u xapaKkmep (usbeltMouHOCMe u 
Hedocmamounocme) ecex nocmasiuuKoe Oran Eu Oat &—C coenadatom. 

Teopema 5. Ilycmo & — eoiuepKueaeman cucmema KpyoicKoe — nonolHeHa 
KPY9KOM 6, KOMopolti pacnonoscen: 1) 6 us6LmMo4HO CmpoKe cucmemel B; 
2) 6 cmoabye, He codepacaiem us6elmounelx KpyscKoe &. ycms y Rua+o 
coenadaiom =mMaKcumanbHole CyMmapHole nocmaeku. Toeda y B+ <a: 1) Hedo- 
cmamounel cmpoku, HeOocmamounole y &; 2) nedocmamouna cmpoka KpysKKa o- 

CraTuyeckue NMpu3sHakuH XapakTepa NocTaBmUuKoOB. [lyctTb 
pacnpeyenenue A2 mpopeyeHo NO BbIYepKHBaIOWleH HyMepalluH KpyXKOB H 


SM: = >) Ae: Toeda: 1) ecau p;>0, mo cmpoka i us6elmouna; 2) ecau 
up, >0, mo KpyxKu cmoabya k nedocmamounol; 3) 6 cmonbye us6eLMo4HOZO. 
KPYMHKKA BCE KPYHKKU C NOAOCUMeACHOIMU NOCMAGKAMU U3ZObLINOYHOL. 
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Teopema 6. JTpusnax 2) c nocaredyioujum MHOzoKpamHolm nNpumeHeHUes 
npusvaka 3) Oaem ecex Hedocmamo4uHelx nocmaéiuKoe. q 
SameTHM, 4TO aHaIOrHuHOe MpHMeHeHve mpu3sHakoB 1) u 3) MOxKeT MH Hi 
aTb BC@X H30bITOUHbIX MOCTABLILMKOB. | 
Mertrogd AuhMepeHuuaAbHbIX PEHT COCTOHT B NOBTOPeHHH MpCi 
mecca, OHH WHK/I KOTOpOrO MBI pasoObeM Ha Warn M ONMIUeM. Spec, Kal 


H B JaJibHerem, > M; = As 


Beogutca Matpnua wer [Q7~] = [a] W B Ka2xk2OM cToOue OOBOAMTCH KpyxRY 
KOM OHH H3 MHHHMaJIbHbIX 9/leMeHTOB. IlomyyeHHaHd CHCTeMa KDPYXKKOI) 
oOo3sHayaetca st. | 
Tlepeg Hauasiom ovepeqHoro WHKsa p > | uMewTCA: CHCTeMa Kpy2XKOB s?—1% 
XapakTepbl NOCTAaBIIuKOB nO s?’—l M MaTpHlla WeH Q7p, NOMYYCHHbIE B LMKAGE 
p—1. Ouepequot uuka p> 1 Hauunaetca c wara 1°. {i 
1°, O6pa30BaHve HOBOM cucTeMb! KpyXKOB Ss’. 1) Hatpemi 
3eMeHT a)», MHHHMAJIbHbI B cCBOeM cTOOLe, JexKauluH B H30bITOUHOHE 
cTpoKke H cTomOue, He coJepxaulem H3ObITOUHIX KpyXKOB. 2) YfasuM U3) 
sP—1 weqocTaTOUHble KPy2KKH, pacnoslOxKeHHble B CTONOWaX, COJepxauluxX H3-I 
6bITouHble Kpy2KKu. I1pucoeqWHHB K OCTaBLIMMCA KpyXKaM KpyxXoK (i’, R’),§ 
nlomyuum cuctemy s?. Ecau B wHkie p—1 He Obl pacnpefeseH Bech IIpo-f 
WYKT, TO MCKOMbIii 9/1eMeHT Qj” CYUeCTBYeT, a CHCTeMa S? BbIYepKHBaeMa. | 
IIpu peex p=1,2,... mocmemyroujve war BbINOJHAIOTCA OMHAKOBO. | 
2°, BhluepKHBalwwlaA HyMepaluaA KPYXKOB Sp, Nosyyaetca | 
mpx nomouu Al. 
3°, Pacnpegemeunue mposogutca no A2 no BbluepKuBatollel HyMepalluH, - 
nowyuenHo B 2°, Ecam Becb IIpoOfyKT pacnpeyeeH, TO Npowecc 3aKOH- 
yeu. MHaye nepexogum kK 4°. 
4°, OnpemeneHue xapakTepa (H30bITOUHOCTH H HeOCTaTOUHOCTH) 
NOCTaBLIMKOB MOKeT ObITb BbINOJHEHO NO ONpexeeHHio 3 mpH nomoutn 3°, 
IIpu sToM Ha KaxKJoro moctaBuyuka yiteT O(m-+n) etictBui. Ja HeKOTO- 
PbIX NOCTABLU[HKOB BBbITOAHeEe BOCMOJb3OBaTbCA CTaTHYeCKMMH MpH3HaKkaMH. 
MoxHo BOCcHOMb30BaTbCA NPH3HakoM M, MDuvwiep: ecH HOBbI Kpy2XOK CHCTe- 
MbI S? H30bITOUeH (HeocTaToY¥eH), TO H3O>sITOUHbIe (HeOcTaTOUHbIe) CTpOKH 
mo cucteme s?’—! OyAyT H3ObITOUHBIMH (HeAOCTaTOUHbIMH) H NO SP, 
5°. Ilonpem peut. 1) Ionoxum 


P = mi in a’. — min a? 
A ae ee ap, oud abe), 


rye min no k’ Oepetca no cTon6uam k, He HMeIOWLHM H3ObITOUHDIX KPyXKKOB, 
a min no i’ OepeTca MO H3ObITOUHBIM cTpoKaM i (CHCTeMbI S?). 


2) Ko BceM 3u1eMeHTaM Q?,, CTOAILMM B HeMOcTaTOUHLIX CTpOKax, 06aB- 


AACTCA aN OCTaJIbHbI€ 3JIEMCHTby HE HUM3MeCHAIOTCA. TlomyueHuble SJIEMCHTbHI 


o6osHayaiorea att, Ecru B wnkse p He Obll paciipeyzemeH Becb Mpoxykt, 


TO MHHHMYyMbI B (Opmyvie Aa A? OepyTcA NO HenycTbIM MHOMKeCTBaM, HU Mo- 
Tomy unco AP >0 onpexzeneno. 
Flanee nepexogquM Kk 1° nukna p+ 1. 


Ecau >) Mi = >) Ae H WO UWHKJa p He Obl pacnpefeney Becb Mponyxt, 


TO MOcwefoBaTebHO MoKasbiBaeTcs, uTo: 1) Matpuua wen a’? nu cuctema 
KPY2KKOB s? olpeevieHbl; CHCTeMa S? BEIYepKHBaeMa 4 pH p> 1 comepxKuT 
KpyXOK, He BxojauMi B s?—1, 2) [Ip nepexoge oT uuKna p—1 kK WuKay 
p> 1 cymMapHas nocrapka pacnpeyesenua 3° He yObIBaeT; eC Oa cOxpa- 
HACTCA, TO BOS3pacTaeT YHCIO HeMOcTaTOYHBIX NocTaBuuKoB. 3) AsropHTM 
MeTOjla WudepeHuUvasbHbIX PeHT IPHBOAUT K pacipeseeHuio BceroO MpomyKta 
B KOHCYHOe YHCJO WHKJIOB, OfpaHHYeHHOe KOHCTaHTOH Rk(m, n), 3aBucauel 
TONIbKO OT 4HCIa MOCTAaBLIMKOB M MoTpeOuTeneH. 4) Kpy2kKH CHCTeMBI Sp 
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PHXOMATCA TOJIbKO Ha MUHHMaJIbHbIe 9seMeHTEI CTONOWOB [a},]. 5) Tlomoe 
acipeevieHHe, MOCTAaBIACMOe MeTOJOM Ju*pepeHUnasbHBIX PeHT, MHHMMH- 
MpyeT 3aTpaTbl Ha TepeBo3ku no wena [ap]. 

Teopema 7. Memod dugbepenyuaronoix penm npusodum « pacnpe- 
eleHUtO Bceeo NpPOOYKMA 6 KOHEeXHOe 4UUCAO YUKACE, O2paHUueNHoe KONCMaHmoL, 
aeuctue MOAbKO OM YUCAA nocmasuyukoe uU nompebumearett. Tloay4eHHoe npu 
mom pacnpedenenue oOpaaem @ MUHUMYM CYMMapHoLe saMmpamol Ha nepesosKy. 
pu ouvepednou umepayiuu cucmema nocmagok ocmaemca é6oluepKueaemotl, a KO- 
uuecmeo pacnpederennoeo npodykma ne yOvisaem; ecau OHO CcOXpansemca, mo pa- 
mem 4ucAro Hedocmamo4Helx nocmaEiuUKoe. 

Ilpumep. Haligem ontumanbuoe pacnpegenenue mpoxyKta Wa Wen me- 
€BO30K, yKa3aHHbIX B TAO. 1. B pemwenun npuHsaTH O6osHayeHua: A — JO- 
aBka, S —— CYMMapHasxl JIOCTaBKa, NOCTaBKH XX; PaCMOMOXKeHbI B MOpAyKe 
BIYEPKHBAHHA KPY2XKKOB, 3HaUKH +-(—) OTMeuaIOT H3ObITOUHbIe (COOTBETCTBEH- 
HO HEJOCTATOUHbIe) CTPOKH; WHppbI, Ha KOTOPbIe NpuXOAATCA KPYXKU, BbIe- 
JI@HbI NOJYXAPHbIM LIpHdrom. 

Ta6Omuna 1 


4 2 3 4 5 
|, Ap diabetic ae 
4 3) ih Date 3 fl Be ode e2-- 3 1 2— Oars 
2 64 3s5 6° 4 38+ 6 4 3+ 6 14 3+ ey Pa 33 
fi de (Or 4 5 1 2— en te al pe on 2S 
iN = 4 0 0 4 
S= 2 2 3 3 4 
a sam == il 6 4 Xoo = 1 X33 = 1 
Xeon eat ——0ll ogni aote—=al M1 = t 
X33 = 0 X12 = Sap) el Xoo = 1 
Sap == Xo = 1 Xy2 = 0 X43 = 0 
X32 = 0 #43 = 0 Xo3 = 1 


Pemlenve ipuMepa eMHCTBCHHO, 3aTPpaTbI Ha MepeBO3Ky paBHbl 8. 


VucTHTYT 2eKTPOHHEIX yMpPaBJIAIOMLMX MaLIMH Tlocrymuso 
Axkajemuu HayK CCCP 21 XII 1959 
IMTMPOBAHHAS JIMTEPATYPA 


1A.B.Anexcangpos,A. Jl. Jyppe, lO. A. One Hux, AstomoOunpunlit 
Tpancnopt, Ne 6 (1959). 
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Jloxaanm Axanemun nayx CCCP 
1960. Tom 131, Ne 6 


MATEMATHKZN 


Useu-Koppecnongent AH CCCP H. M. TEJIb®AH u M. JI. WETJIMH 


O KOHTHHYAJIbHbIX MOJEJIAX YHPABJIAIOUIMX CHCTEM 


Tloctpoenuio MaTeMaTHYeCKHX MOeseH YNpaBAIOULMX CHCTeM, HMUTHPYto-} 
WHX (PYHKILMW HEpBHOL CHCTeMbI, NOCBALLEH PAX paoor. OTH paoorThl HM BOSHHKUas 
B 9TOH CBA3H TEOPHA ABTOMATOB (sJIOrM¥eCKHX CeTeH) OKa3aJIMCb MOMe3HbIMH AA 
W3yYeCHHA NPHHIMNOB KOHCTpyHPpOBaHHNA HW @yHKIMOHMpPOBaHuA JIOrHYeCKHX' 
WeneH BLIYHCJINTeIbHbIX MalUIHH. OHako JleKalllad B UX OCHOBe JMCKPeTHOCTE 
110 9JIEMEHTaM H 10 BPeMeHH JesaloTr HX MaslostPpPeKTHBABIMH JIA ONMCAHUA PYHK- 
ILMOHHPOBaHHA CKOJIbKO-HHOYAb COMKHEIX CHCTeEM THIa Onomormueckux. Ham 
IIpeACTaBJIACTCA PASYMHBIM BMECTO paCCMOTPeHHA OOJIbIIOFO KOJIMYCCTBA OTJEJIb-|} 
HbIX 3JICEMCHTOB CO CJIOXKHOH CTPpyKTYpOH CBAseH Me%KZY HAMM pacCMaTPHBaTb 
KOHTHHYasIbHbIe Mogemu *. Tloqo6Horo posa mpeycTaBeHHA Ob HCHOb30-} 
BaHbI B BaxKHOM MH HHTepecHoh padoTe H. Bunepa u A. PosenOmora (1) QA OnH- 
CaHHA MeXaHH3Ma (PPHOpHIIAWHM CepleyHoOr MbIWMNbI. Taky!0 HelpepbIBHY!0 Cpe- 
Ty Mbl Oy eM CTPOUTh (peHOMEHOJIOrPMYeCKH, PaCCMaTPHBaA IPH STOM Te HIM HHbIE 
K@CTECTBCHHbI€> NpeANOMOREHHA O €€ CBOHCTBaAX. GaMeTHM, YTO H B PU3HOJIOrH- 
YeCKOM 9KCIe€PHMeHTe BbIJeeHHe OTACbHOTO BICMCHTA ABJAeCTCA TpyAHOH UH. 
He Bcera JOCTATOUHO OCMBICJICHHOH 3ayauel, TaK UTO ONMCaHNe CpesbI He Yepes 
OTJCJIbHbIC 3JICEMCHTHI, a HeEMOCpeCTBeCHHO MpeCTaBJIAeTCA emecoo6pa3HEIM. 
MbI omHWeM 3fecb HanOosee MpOcTy!O MOJeb CO cBOHcTBaMH 1°—3°. B 3ToM 
CMBICI€ 3aMeTKa ABJIACTCA MIPeCABapUTebHOH, HU Mbl HajleeMCA B Ja/IbHeHWeM 
NOCTPOHTb KOHTHHYAJIbHbIC MOJeIH, JyuMe mpHOlMxKaloulMeca K (H3HOOrH- 
yeCKHM MpoTOTHmam. 

Mobi OyZeM Ha3bIBaTb AKTHBHOH TKAHbIW cCpeny, OOsazaronlylo cule-’ 
AYIOWMMH CBOHCTBaMH **: 

1°. Kaxkjaa TouKa cpedbl cnocoOua K BO3OyXKTeHHIO, KOTOPOe ABJIACTCA MPHO- 
BeHHBIM. B TeyeHne BpemeHH R nocsIe MOMeHTAa BO3OYKACHHA TOUKA BOZOYK[LaTb- 
Ca He MOxeT. BeavunHa R Ha3piBaeTCH BPE MECHEM pPpehdpakTep io- 
Cor i. ; 

Ha30nem () a 30 t(x, ¢) TOUKM x B MOMeHT ¢ Bpema, Mpomequiee C MOMEHTA 
noceqHero BO3s6yKJCHHA STON TOUKH. Hanpumep, ecuim TouKa x OblWwia B M0- 
CNeqHHH pas BosOyxAeHa B MoMeHT ¢=0, To T(x, t) =¢. Ecun t(x,t) <R, TO MBI 
OyeM rOBOpHTb, YTO TOUKa HaxowuTcA Base pehbpaKktTepuHocrTu. 

2", Bos6y2keHHe MOXET pacipocTpaHATLca B cpeyze. CKopocrts c(x, t) pacnpo- 
CTPa4aHeHHA BO3OyKeHHA B TOUKe X B MOMeHT ¢ 3aBHCUT OT (ba3bI STO TOUKH 
c(x,t)= ¢[t(x,t)]. Dynkuua 9(t) ompeqemena Aa Bcex t > R. Pacnpocrpanenue 
BOSOY KJ[CHHA HEBOSMOXKHO M0 OG/1aCTAM, HAXOJAWUMCH B (pase pecbpakTepHocTn. 
Mrak, cocrosHue KaxkOH TOUKH CHCTeMbI OMpeseAeTCA TeM, BO3OY2KeHa OHA 
B J[AHHbIM MOMe€HT HIM HET, H ee caso T. 


* B stolt 3aMerKe MbI Orpa HHUMMCA KOHTHHYaJIbHBIMM MOJC/ISIMH BIpocteliliem cMbICIe STOrO 
CJIOBa, a HMCHHO B HeMpepbIBHOH Cpese MbI Oy eM MOHUMATb 6IM30CTb KaK reoMeTpuyecKyI0 6.1H- 
3ocTb. Boobure Ke NOL TaKOH 61M3OCTbIO MOXKHO MOHUMATb OH30CTb B «pasoBoM NpocTpaHcTEe». 
(Hanpumep, MbI MOxKeM NOHMMaTb paccTosHue Mexgy TOUKaMH A u B Kak BpeMA, B TeYeHHe KO- 
TOporo curHad u3 A npuxoguT B B.) 

** Cpolictsa 1°, 20 paccmorpeHsi, 0 cymecTsy, yxxe Bunepom u Posex6m0Tom B (?). Orn 
CBOHCTBA COBMeCTHO C 3° yZ06HBI He TOJbKO JIA PaCCMOTPeHN ABJEHUH B MMOKapze, HO Hu LI 
NOCTPCe€HHA YIMpaBJIAIOWLHX CHCTeM. 
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Pacnpoctpaneune BosOyxKeHHaA paccmMaTpHBaeTca Kak pacnpocTpanHenue 
A3PbIBa» COCTOAHUA CHCTeEMBI, (PPOHT KOTOpPOrO MepeMellaeTCsA CO CKOPOCTHIO C 

HOPMaJIM K «pa3pbIBy». MoxHo ObWI0 Obl paccMoTpeTb HW TaKYIO MOJEb, B 
TOPO (pOHT BOsOyXKTeCHHA WMeeT KOHCUHYIO NPOTAKeHHOCTD. Pacnpoctpa- 
eHHe BO3OyKCHHA MOXKHO IPM STOM CpaBHUTh C pacnpocTpaHeHHeM mMlaMeHH 
ropioye cpeye *. 

3°. Touka oOmaqaeT CNOHTAHHHOHR aKkKTUBHOCTBW. OTO 3Ha 

AT, YTO Yepes BpeMa 7’ NocHe NOcTeAHErO BOSOYXK CHUA TOUKA BHOBb BO3OyK]La- 
TCA CIOHTAHHO (eCJIM, KOHCUHO, OHA JO ZTOFO He BOsbYAUACh NOL BOsTelicTBH- 
M coceqHuux). Benwunna T Hasbipaetca Ne puUOROM CHOHTAHHOR 
STUB HO CT H. 
PaccmoTpum HEKOTOPbIe MPHMepbI MpoweccoB, KOTOPHIe MOTyT MpOTeKaTb 
TaKOH TKaHH. ih 6 

1. Paccmorp¥M pexuM paOoTbl, HasbIBaeMbIit KObUeBLIM puTMoM. Mmeetca 
OHKad HUT AMHbI J, 3aMKHYTad B Kobo. TIpeqnono%KHM, YTO CNOHTAHHAaA 
KTMBHOCTb OTCYTCTByeT HM CKOpOCTb pacmpo- 
TPpaHeHHA BOZOYXTeHUA c MOcTORHHA. B kauecrt- 
@ HauaJIbHbIX YCJIOBHH BO3bMeM pacmpeseve- 
que cba3 t(x,0), yKasaHHoe Ha puc. | cnmomHoli 
mHueH. TakuM O6pa30M, B HavaJibHbIli Moment 7 
pouka §, BO36y2xeHa, a ee cocequcmpaBa (yyac- 2% 
roK 9,9’) Haxogatca B chase pecsbpaKrepHocTn. Paeer 
‘lostomy pacnpoctTpaHeHue Bo36yxeHuA OyfeT 
IPOHCXOZMTb BEBO OT TOUKH 95, a TOUKH, pactouOxKeHHbIe MpaBee 0), 6yAyT 
IOCTEMCHHO BBIXOJHTb H3 (ba3sbl pecbpakTepHocTu (Hx qba3bI OyayT pactn). 
K momenty ¢ paciipegemenue qcba3 (x,t) mpumMer BHA, H300paxKeHHbI Ha 
uc. 1 nyHKTHpom. Jina oTpe3sKa 6,9; paBHa, oveBugHoO, ct. TlockombKy Haya- 
IO H KOHEL OTPe3Ka OTOXKECTBICHLI, BOZOyKAeHHaA TOUKA yepes Bpema t=l/c 
303BpaTHTCA B Momo*KeHHe 9, u pacnpememeHue cha3 COBNaqeT C HayaJIbHBIM. 

Ha 9TOM IipHMepe BuyHa pOwb pedpakTepHocTH, OOecneuMBalomMleli BOs- 
MOXKHOCTb OJHOCTOPOHHErO paciipocTpaHeHuA Bo30yxeHHA. B 9TOM cMBICIe 
Je:ppakTePHOCTh, alollad BO3MOXKHOCTH TouKe A JeHCTBOBAaTb Ha TOUKYy B, npu- 
em TOUKa B Ha TouKy A yxe He JEHCTBYET, ABJIACTCA NPOTHBONOJORHOU NPHH- 
quny [rovirenca **. Hue MbI ellie BEPHeEMCA K peXKHMaM TaKOroO THM. 

2. PaccMoTpuM Tenepb AKTHBHYIO TKAHb, UH NycTb 7 — nepuoy ee CNOHTAaH- 
10H AKTHBHOCTH. Ecau Bce TOUKH TKaHH BO36yHJIMCb OJHOBPpeCMCHHO B MOMeHT 
'=0, To famee OHM OyAyT OJHOBPeMeHHO BO3OyKLaTbCA B MOMEHTHI tf = T, 
'T,... TakuM O6pasom, Ha (basoBoM rpatukKe pacnpesenenve (a3 B HayaJIbHbIM 
MOMCHT COBMaaeT € OCbIO aOCIIMCC, a 3aTEM TIOJbIMaeTCA BBEPX CO CKOPOCTbW, 
JaBHOH equHUuUe. Ilo ZocTHxKeHHH MOMeHTa t = T 9Ta IipAMaA CHOBAa MafaerT 
ja ocb. Tlockonpxy, ofHako, cbasi 0, T, 27 Hepa3muuMMbI, HAM yOOnee Oyler 
i300paxkaTb (pas0Boe pacipeserenne HeNpepbIBHO MOHIMAIOWIMMCA, a MON da- 
OH MOHMMAaTb paccTOAHMe COOTBETCTBYIOMEM TOUKH KpHBOM (asoBoro pacnpe- 
eneHua flO mpamoh t= nT, nT<r(x,I))<(n + IT. 

Mp 6y eM roBOopuTh, ITO B CHCTeMe OTCYTCTBYeT B3AMMOJeHCTBHE, CCIM JI10- 
ad TOUKA TKAHH BO3OyKAaeTCA CNOHTAHHO PaHee, YM OHA MOTJIa Obl BOSOYAUTb- 
A TIO BOselicTBHeM BOsOyxKJeHHbIX coceqHUX ToueK. B culyyae OTCyTCTBUA 
3aUMOeHCTBUA KpHBad dasoporo pacnpeseseHuA MepeMelilaeTcaA BBepX Napa- 
‘eIbHO camolt ce6e. Herpyquo yOequTbCA, YTO B3aHMOJeHcTBHe OyfeT OTCYT- 
TBOBaTb IPH BCeX HayaJIbHbIX paciipeeeHHAX, IIA KOTOPbIX HaKJIOH Kaca-. 
eIbHOM MeHbute cl. Jla cucTeMbI OoubIlero UHCa H3MepeHHH ycJIOBHe OTCyT- 
TBHA B3aMMOfelicrBHA pHHuMaer BUA: grad t(x,t)<ct, x = (x1, x°, x8) — 
OopyquHaThE TOUKH TKaHH. Mb yBHAHM, 4TO TPH HapylWleHHu sToro 


c 


* Mogemb pacnpocTpaneHus MiamMeHH Ona Obl, BEpOATHO, NONesHa TPM U3y4eHHH pactipo- 
PPAHEHUA BOSOYKAeHHA MO aKCORY WIM MbIUeYHOMy BoNOKHY. MoperbHbIM MOrNO ObI Cy >KUTR 
papHenne (2) 02u/df = A 02u/dx?+ F (u) HJIM CHCTeMBI ypaBHEHMii Takoro THNA. 

** Baknolt ocO6eHHOCTbIO NpuHiuna TiohreHca ABJIAeTCH CTO B3AHMHOCTD. 
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ycOBHA, BTOM UNCTe IPH HaIMYHH PaspbIBOB, YepPes HEKOTOPOS BpeM? (Hie 
yer OCTUTHyTO pacnpeyemeHHe (bas, YAOBMeTBOpAIOUICe ITOMY ya 

Onucbipaemaa cpefa O6aqaeT B U3BeCTHOM CMbICJIC H a Bit eek H oe T b Ke 
B caMoM jlevie, CCH JIA HeKOTOPOH COBOKYMHOCTH TOUCK CPeCAbI x, ---; x Tepes i 

: bl CNOHTAHHOM aKTHBHOCTH  CJlydaHHbily 
O6pa3s0M yBeMYHIMCb, TO 9TO He MpHBe 
jleT K 3aMe€THOMy M3MeHeHMIO (asoBoro Pacnpeym 
JlesIeHHA, TAK KAK 9TH TOUKH BOSOYAATCA 10, 
BO3MeHCTBHeM COCeMHHX C OeCKOHeYHO MaJIbIIy 
3ana3ibiBaHuem. C pyro CTOpoHhl, culyvaHHowD 
yMeHbUIeHHe NepHOa CNOHTaHHOM aKTHBHOCT! ) 
Ha BeluuuHy AT mpuBeser K H3MeHCH HE 
tbasoporo pacripeseeHHA JIMINb B o6acTH pa 
muyca cAT. B 3TOM OTHOWeHHM paccMaTpHBacs 
Masa HaMM aKTHBHaA TKaHb OTJHYaeTCA OT AUCH 
KpeTHBIX MOQeeH JIOTHYeCKHX ceTeH, B KOTOPbIX H3MeHeHHe CBOHCTB OTJ[CJIbE 
HOrO 3IeMeHTa HCKaxkaer paOoty sce ceru. TloKaxem Telepb, 4TO Takas 
aKTHBHAA TKAaHb MOXKCT BHINOAHATD yHKUMH maMATH. PaccMOTpHM Jus 
MIpOCcTOTbl HayabHoe pacnpegenenne thas t(x,0) =9, HM NycTb B MOMEHT 
t= R-+s¢TouKax, Bos6yxeHa. Dasy TOUKH X) B MOMeHT f = R - & MBI 
Kak yxKe yCJIOBHJIMCbh, Oyxem ug06paxKaTh paBHOH T (kpHBaxi 1 puc. 2). 
Ha 3TOM xKe pHCyHKe NOKa3aHbl H3MeHeEHUA Ga3OBOTO PacMpeeeHHA B pas 
JIMUHbIe ~MOMCHTEI BPeMeHH (KPHBBIe 
2, 38, 4). Herpyaquo BuyeTb, 4To HauH- 
Hast C MoMeHTa ¢ = T KpuBas pacmpe- 
jemeHua cba3 nepectaer u3MeHaTHcs. Ta- 
KHM OOpas0M, BO3OyxXKeHHe TOUKH X, M0- 
BJIEKIO 3a COOOH COXPaHATOMeeca H3Me- 
HeHHe (asoBOro pacnpeseeHHA B KOHY- 
ce (XapaKkTepHcTHYecKOM ) c paluycom 
ocHoBaHusd c(T — R —e), Tak uTO «3a- 
MOMHHJIOCb» MeCTO BO3OyKeCHHA HM ero 
tpasa. Ha puc. 3 noKa3aHo, Kak ycTaHaB- 
JiMBaeTca (pasoBoe pacnpesemeunue, ecsu 
Ip HavaJIbHOM pacupexemenun t(x,0) = 
=( ToUKa X, BO3sOyxKaeTCA MOcMeLOBa- 
T@IbHO B MOMeHTH!E t= R+eunt = at BET DE 
=2R + 2s. Panuyc ocHopanua xapak- p a re 
TePHCTHYeCKOFO KOHYCa PaBeH IPH 9TOM Puc, 3 
2c(T — R —s). SToT mpuMep noKasbe 
BaeT, UTO KaK aA TOUKA CpeAbI MOXKET CYXKUTb CUCTYHKOM YHCa SIEMCHTAPHbIX 
BO3sOyxK eH. OTMeTHM elle, YTO B 3TOM Cy¥Yae B YCTAHOBHBINeEMCA pexKUMe 
B JIKOOOH MOMCHT BPCMeCHH HMEIOTCH BOsOyKMeHHbIC TOUKH, B3AMMOeHCTBHE Xe 
OTCYTCTByeT *. 

3. PaccMoTpyM Tenepb TOHKMM OTpe30K TKaHH Jiu /, JMWIeHHOM CHOH- 
TaHHOM AaKTHBHOCTH, CKopocTb c(t(x, ¢)) pacipocTpaHeHua Bos0y*xKTeHUs 
B KOTOPOH 3afaHa JIA 3HaveHHH t > R WM MOHOTOHHO BO3pacTaeT C POCTOM T. 
IIpeqnoioxuM Tenepb, 4YTO TOUKa x =O nepHosuyeckH Bo3OyxaeTca C le: 


* oe 
Mox Ho OpII0 ObI BBECTH Mepy B8aHMOelCTBUA B CHCTeMe CJleyroulHM OOpasom. Jia TOU: 
KM X, BOSOyKa1ollelica B MOMeHT, JexKamlui mexgy ¢ u ¢-+ At, Tako Mepot OyeT ABMATHCS 
BemuunHa T— t(x, #). Mepoli B3aumogelicTBua AIA BCeH CHCTeMbI B MOMeHT f MOXKHO ObIWIO OF 


CUHTaTb: BbIPaxkKeHue lim 


\(r —7(x, t))do, rye 2— mHOxKecTBO ToueK, BO36yxK 
At->0 At , 

jartouyuxca 3a Bpema ot tot ¢+ At. B npumepe 2 BsaumonelicrBue CTpeMUTCA K HyJIIO C pO 
crom ¢. Bripoyem, MOxKHO MOcTpouTb Npumepe! (cM., Hanpumep, (1), rye BsaMmMopelicTBue cTpemuTe: 
K NOCTOAHHOM BeMUHHe TIpH foo. PexkUMbI, B KOTOPBIX B3AMMOJeMCTBHe CTPeEMHTCA K HYWJIO 
MBI OyJ€M Ha3bIBaTb HOPMAJIbHbIMU, a OCTaIbHbIe — OcoObimn. (Oco6ple pexKHMbI, BOSHHKAarIOulM 
Ha cepye, Obwio Obl ecTecTBeEHHO Ha3BaTb MUuOpUIIALMOHHBIMH. ) 
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oom 7, H paccMOTpuM Iporece pactipocTpanHeHusA UMMYIbCOB BOs6y2K TeHUA- 
OosHauuM Yyx(x), R=1,2,..., Bpema mnpoxoxyenna k-ro ummybpca U3 
uku 0 B ToUKy x. Torga mporecc mpoxoxeHHA MMMyJIbCoB OyeT ONNCEI- 
aTbCA  TOCEOBATEMbHOCTEIO udppepenunanbHBIxX ypaBHeHuli yy, (x) = 
C*(T + Ye—Yr-1) © KpaeBbiMH ycnoBpuamH Yy,(0)=0 u HavambHbIMY 
AHHBIMH Yo (X) = (x). 
MoxxHO N0Ka3aTb, TO JWI MpOMsBOJILHOM dyHKiHu (x) uMeeT MeCTO 
OpMyvla we Yx(x) = xc*(T), T. €. YTO pacmpocTpaHeHve Bos6yxKJeHHA pH 
R—>CO 


€PpHOAMUeCKOM BOSeHCTBUK B pesese MPpOMCXOAUT Cc MOCTOAHHOM CKOPOCTHIO. 
TO pacCMOTpeHHe YyKa3yIBaeT HM MeTOR SKCHeEPHMeHTaJIbHOrTO oMpeyeseHuA 
YHKWMM C(t), KOTOpOe CBOJUTCAH TakKHuM OOpa30M K H3MepeHHIO yCTaHOBHB- 
efOcH WHTepBala BpeMeHH MeXKAY BosOyXKMeHWeM Hayasla MW KOHIa HUTH. 

AnaJlOrHunbIM O6pas0CM MOXKHO paccMoTpeTb M Mpoueccbl pacpoctpaue- 
WA BosOyKeHuA B Kobe. Ilyctb t(x, 0) =o(x) uw u3 TouKH x=0 
HEKOTOPOM HalipaBJIeHHH Haya paciipocTpaHaTpeax umnywbe. TIlycrb masee 
Ze(x%) — BpeMA, 3aTpayuBaemoe k-M MMMYysIbCOM Ha Mpoxo*K enue uz TouKu 0 
B Touky x. Torga mpouecc 6yyeT OnNChIBAaTBCA NMOCNeMOBaTeNbHOCTHIO Aud- 
bepeHivasbHbIX ypaBHenMli z, (x) = ct (Zp_y (L) — Zp_s (x) +2e (x)), R=1, 2,..., 
Zo (Xx) — 2) (1) = e(x). MoxHo u B 93TOM Cayyae NOKasaTb, YTO JIA NpoHs3- 
BOJIbHOM (yYHKWHH (x) im Zn (x) = xtol}, rae ft) MoxKeT ObITbh HaliyeHO 3 


—>0O 
paBeuctBa fy = lc 1 (ty) (qua 1 >> RC(R)). 

AHaJIOTHYHbIe Pe3yIbTaTbI MOMyyaIoTcA HW pW H3yYeHHN WNpKyIAWMH NO 
KOJIbLLY Tpynn umMnywpcos. J{ucKpeTHbie 9IeKTPpOHHbIe MOfeIH 9TOrO THMa H3y- 
YeHbI B paodoTe (?). 

Mbt BIpaxkaem OJlaroqapHocTb yuacTHHKaM cemuHapa cu3nosoram HM. C. Ba- 
daxoscxomy, B. C. Typdunkemo, B. Bb. Manxunuy u M. JI. Wlnxy 3a menHoe 
yuacTue B OOCYXJICHHM H3JIOKeHHbIX 34eCb BOMPOCcoB. 


MatemaTuyeckuit wHcTHTyT um. B. A. Crexkulopa Tlocrynuso 
Axajemun Hayk CCCP 13 I 1960 


IMTHUPOBAHHAS JI“TEPATYPA 
1N. Wiener, A. Rosenblueth, Arch. del Inst. de Cardiologia de Mexico, 16, 


38—4, 205 (1946). 2H. M. Teapgang, YMH, 14, 2(86) (1959). %A.®.UBa- 
Hos, B. P.Teaecuus, Mss. Bucm. yueOu. 3aB., Paguodusuxa, 2, Ne | (1959). 
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Jlokrxaynn Axagemun nayk CCCP 
1960. Tom 131, Ni 6 


tO. M. FOPUAKOB 
MPHMHUTHBHO ®AKTOPHSYEMBDIE FPYIItbl 
(ITpedcmaenexno axademuxom A. H. Manoyesoim 15 XII 1959) 


Tlonrpynna % rpynnpt G waspipaetcA WONONHAeCMON B G, ecun B E 
cyulecTByeT Takad nosrpynna B, uro YB=G u Bal) 

[IpousBouIbHble TpynMbl, B KOTOPbIX JONOJHACMbI BCe NOAPyNMbl, Kak NO 
Kazaa H. B. Baesa (UepHuKosa) B padotax (*,”) (cieqya el, OyMeM Ha3bIBaT. 
UX BNOWHE PakTOpU3syeMHEM Hh), UCYEPMbIBAIOTCA ONPeesCHHBIM) 
nepHOAMYeCKHMH NOAPyMNaMu MOHbIX MPAMBIX MpOW3SBeAeHH KOHEYHbIX Tpyn 
NOPAKM KOTOPbIX He JeIATCH Ha KBapaT MpOcToro 4HCMa, M axe NOMHIX IPA 
MBIX IIPOH3BeeHHit CHelHaIbHO MOMOOpaHHbIX rpynm Takoro pola (Ha3BaHi 
HbIX B HacTOAUel pa6oTe BNOIHe NPHMHTHBHBIMH (CM. OMpefemeHua)). BnowHe 
cbaxTopu3yemple rpynnpt H. B. UepHuKopoh usy4eHbl JO KOHIA. 

[pynnpt ¢ pasHoro pola CHCTeMaMH JOMONHACMBIX NOATpynm MpH pasHorc 
pola JOMOIHUTeEIbHEIX YCIOBHAX usyyanHcb C. H. UepHuKosnim B paoorte (*): 
rye BMepBbIe MOCTaBJIeH OOUIHH BOMpoc 06 u3yYeHHU rpynn Cc 3aaHHbIMH CHCTe: 
MaMM JONOJIHAeMbIX NoArpynn. B HacrosueH paOoTe TakOM CUCTeMOH (B OCHOB 
HOM) ABJIA€TCA COBOKYMHOCTh BCeX NOAIPYNN NPOCTHIX NOPALKOB, NpWHawexka- 
IWMX 3aaHHOMY MHOXKECTBY 7 MPOCTHIX YHCeJ; OHA PaCCMOTPeHa B CBA3H C mpeys 
JIO%KeHHBIM aBTopy C. H. UepHnkoBbiM BOMpocoM O CTpOeHHH rpynnbl, B KOTOpOw 
ONOHAeMa KaxKaa p-nozrpynna Aaa mo6oro p u3 tx. 

1. Onpegeneuua. Ilycrb s — neKoTopoe MHOKeCTBO NPOCTHIX 44 
cen. Mnorga B KayecTBe © OyeM YNOTPeOIATb MHOKECTBO Tp, MEPBbIX N MPOCTbIX 
yHcell HaTypavIbHoro psa. 

Ipynny © Oyjem waspipatb IN PHYMUTUBHO zr-PakTOpu3yeMOd, ecu 
B Heli JOMOJIHAeMbI BCE LMKJHYeCKHe NOATpPYNMbl MpocTEIxX NOpAAKOB, cosep- 
*KalMXCA B MHOKECTBE T, HM, B YACTHOCTH, NPHMUTUBHO PakTOPHs3y- 
e€MOH, ECM MHOXKeCTBO % COJepxKHT BCe MpocTLle MemuTeMM NMOpaLKOB 
9JIeMeHTOB rpynnmb! G. Ec MHO*KeCTBO 7 COCTOHT M3 EMMHCTBEHHOTO MpocToro 
qucla p, TO rpyuna © Oyfer Ha3piBaTbcA MPHMUTMBHO p-cbakTOpU3yemoli. 

JtoOaBiid K TePMHHAM, OMpeyeJeHHbIM BbIIe, TePMHH MOKAJbHO, 
MbI TeM CaMbIM OyJeM OTMeY¥ATb, YTO MNOOAA NOArpymna, nopoxfenHasd KoHeU- 
HbIM UMCJIOM 3JIeCMeHTOB, (akTOpUsyeMa B CMbICIe BLIOpaHHOrO TepMHHa. 

pynny © wasopem JOKAJbHO BNOAHE PakTOpusyeMon, ecam 
Bce e€ NOApyNMbl, MOPOXWeHHbIe KOHCUHbIM UMCIOM 93JIEMeHTOB, BOOTHE 
(bakKTOpu3yeMbl. 

OTH oMpeneeHuA, KpOMe NocweqHero, He HaJlaraioT, OveBUHO, OrpaHHue- 
HHfl NepHOMMUHOCTH Ha BBOJMMbIC HMM Kaccbl rpynn. 

'pynna, (pakTopusyemaa B TOM HJM MHOM CMbICJIe, MOKauIbHO cbakTOpH- 
syeMa B TOM Ke CMbICe. OQTO BbITeKAeT 3 cCHeLyloMlero Mpesoxenna, 
coqlep2kalleroca B paOote (*): ecm nogzrpynna 9 rpynupr © cogxepxut nog- 
rpynny %, QonuosHenvemM KoTOpoi B rpynne © sBanetca rpynna ®, To nepe- 
ceyeHve rpynn % nu ® AonosHaeT Nogrpynny B B rpynne Y. 

Ilycts $$—rpynna mpocroro nopsazKa p. Bnosue (pakTopu3yemylo OZ- 
rpynny %ronomopda rpynnsi § Has0BeM BUO He p-IpMMUTUBHO, ecau 
ona cofepxuT rpynny $. Ecam ner HeoOxoqumocTH oTMeyaTb nopsyOK 
rpynnp $, To rpynny % Oyjem HasbiBaTb Mpocto BNO THe MPMMUTHBHO TH. 
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BplOop store TepMuHa onpaBALIBaet CNleAyIoulee TpeWoxXeHHe (BbITeKAaIO- 
ee U3 Teopembl 98 KHUrH (*) B cHuly Teopemp! | 13 paOorbi (*)): jaa Toro 
TOObl KOHeYHYyt0 BHOMHe akTOpHsyemyio rpynny © moxHo G6pi0 mpeq- 
TABHTb TPaHSHTHBHOM MPUMBTHBHOH TpynnOH oscTaHOBOK, HeOOxoxuMO u 
OCTATOUHO, UTOObI OHA OblIa BHOWHe IpRMMTHBHOI. 

[pynny @ wasopem BnowHe p-anmpOKCHUMUpPyeMoOdw, ecan aA 
o0oro silementa P€@® mpocroro nopagKa p HalijeTca Takoli He cojepxKa- 
MH STOT S/IEMeHT ee HOPMaJIbHbIi WenuTenb Mp, aro (baxtTop-rpynna G/Np 
moHe p-pHMuTuBHa. Ecam rpynna © pnonue p-allllpOKCHMMpyema WIA 
woOoro p M3 MHO2KecTBa kt, TO Tpyiny @ nasopem Buome z-annpoKcu- 
upyemou. 

B TOM ciy4yae, KOrAa AA mo60ro .oTrmH4uHOrO OT €NHHHUbI siemeuta P €G 
HavifeTca TaKOli HOPMaJbHBI NenuTetb Rp, uro snement P He COMepKUTCA 
B rpymne Rp uw rpynna G/Np Boone npumuTuBHa, rpynny © nas0pem 
BIOWHE AaNNpOKCHMUpyemo';n. 

M13 reopem 1 u 2 nacrosmeii pa6ornt, B cay Teopemb 3 13 pa6oTEI (?), BbITe- 
KaeT, 4TO B ONpeCICHHAX BONE p-allMpOKCMHMUpyeMOli HM BMOJHe aNNpoKCHMH- 
pyemou rpymn TpeOoBanue: rpynna ©/Np BnowHe MpuMUTHBHAa — MOXKHO 3aMe- 
HUTS Oosee caObIM TpeOOBaHHeM ee MOHOM PakTOpH3syemocTH. 

_ -AcHO, 4TO JOOaA NoArpynna BnoAHe anNpoKcuMupyemoli (BnOmHe 7-ammpo- 
-KcMMupyemoli) rpynlbl BNOHe anmpoKcuMupyema (BNOHe n-anmpoKcHMH- 
pyema). 

@MaxkrTop-rpynna HenepHoyuyecKOH BHOJHe almpokcuMupyemon (BnomHe x- 
almpOKCHMUpyeMOH) rpynnsl He OOa3aHa ObITh BHOHE almpoKcNuMupyemolt 
{BnO/IHe m-anlpokKCHMUpyemon). B sTOM MOxKHO yOeQuTbCA Ha IPMMepe WHKIE- 
geckoH rpynmbl 6e3 KpyyeHua. Tomomopdubli oOpa3s nepuosuyeckol BnosHe 
alMpOKCHMMpyeMOH PpyNNbl ABJIACTCA BIOJIHe allMpOKCHMUPyeMBIM (TO xe CIpa- 
BeJIMBO JIA BMOHE T-alnmpOKCHMMpyeMbIX rpynn). 

2, Teopema 1. Seckoneunaa epynna & moeda u moacko moeda enoanHe 
annpokcumupyema, Koeda ona u3s0mopqdHa nodepynne noAano2od npAMOo2O NpoUs- 
6eOPHUA BNOAHE NPUMUMUGHOLX epynn. 

Tlepuoduxeckaa enoane annpokcumupyemaa epynna © moeda u moabko mozda 
6KNACbIBAEMCA 6 NPAMOe NpoUseedeHUe BNOAHE NPUMUMUECHOLX epynn, Koeda OHA 
AOKANGHO HOPMANoHA. 

B wacmuocmu, Koneuwnaa epynna® mozda u moavcbko mozda enoaKe annpoKcu- 
mupyema, KO2da OHA us0mMOpqHa nodepynne npAMmo2O NpouseedeHUA KOHe4LHOZO 
HUCNA 6NOAHE NPUMUMUECHOLX epynn. 

Teopema2. Ipynna © moeda u monoko mozda enorne m-annpoKcumupye- 
Ma, KO20d OHA ABAKeEMCA paciuupenuem epynnol, He CcOdepmcawjed anemeHmos No- 
pa0Ka per, npu nomowu nodepynne noanoeo npAmo2o NpouseedeHUuA enoAHE 
P-NPUMUMUGHOLX epynn npu per. 

3.Teopema3. Beckonewnas epynna& moeda u moavKo moeda npumumus- 
HO p-akmopusyema, KOz0a Ona ABAKeMCA pacuUpeHUuem epynnol, He Ccodepocauyett 
anemeHmos NopAOKA p, NPU nomowU nodepynnel NoAKO2o NpAMO2O NpoUsEedeHUA 
epynn, uU3s0mMOpGbHolx epynne nodcmaHoeoK p CuMBOANG. 

B cayxae Koneunot epynne: © 3decb caedyem @31mMb KonedHoe NpAMoe NpoUusée- 
ee emctBue. Ecau 6eckonewnaa epynna © npumumueno n-bakmopusye- 
MQ, MO OHA ABATeMCA pacuuUupenuem epynnol, He codeprHcauyell anemenmos peace 
(per, npu nomowu nodepynnel noano2o NpAMmozO npouseedenua epynn nodcmano- 

Tv. 
3s Re wot 2pynno. © 3decb caedyem @e3Amb KoHeLHOe npAMoe 
npouseedenue. 

IIpumeuanue. 
QJIEMeHTOB TOpAAKa px, pH Mo 


Byyet JM paciiupenme rpytilbl ®, He cofepxamlek 
MOU nogrpynnbl Y momHoro Npsmoro Mpo- 
W3BeeHHA Fpyul, H3oMOp(HBIX rpynme MoAcTaHOBOK P i NIpu- 
MUTHBHO 7-(bakTOpH3yeMO, 3aBHCHT He TOJIbKO OT [pynil : U OT 


cnoco6a paculmpenua rpynmst 3 mp MOMOLIM rpytiibl 2 
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B camMoM jeje, Hu2Ke JaeTCH MIpuMep MPHMUTHBHO 7,-(PaKTOPH3yeMo: 
rpynnb G, sABNIAIOULelCA WeHTpasbHbIM paciiMpeHueM rpynmpl Oe3 KpyyeHHA | 
MpH nomomM nozrpynns  mopsgka 52 roomopda rpynmbl mopsqka 13 
IIpamoe mpousseyenne rpynn 9§ u 3 He ABIAeTCH MPHMUTHBHO 75-akTOpy 
3yembiM. HeoOparumMoctb cJleqCTBHA TeopeMbI 3 CBA3aHa C TeM, YTO B Cyly4a 
Heme pHOqMYeCKUX py MpHMHTHBHasA 7-(baKTOPHSyeMOCTb He MepeHOCHTC. 
Ha (bakTOp-rpynbl (cM. UpuMep). 

4. Teopema 4. Jlepuoduueckan epynna © moeda u moaoko moedi 
NPUMUMUGCHO Tp-Gakmopusyema, KO2OA OHA BNOAHE Tp-annpoKcumupyema. 

IIpumeuanue. B copmysmpopke teopembl 4 ycsoBHe NepHOAMYHOCTI 
ABJIACTCA CYI[ECTBEHHBIM, YTO NOKAasbIBaeT CJIELYIOMMH MpHMep. 

IIpumep. Ilycrh rpynma © nopoxgaetca snementamu A u B, yfoBse 
TBOPAIONMMH 4cooTHoweHuaM: 1) AB=1; 2) B'AB= A’. 

[pynna © mpuMuTHBHo 15-akTOpH3syeMa, HO He BMOJHe ™,-alnpOKCHMA 
pyema. @axtop-rpynna 6/3 rpynner G no ee uestpy 3 = {B*} usomopHpxi 
noyrpynne 9 nopasyka 52 ronomopda rpynmbl nopsyka 13, uw mosToMy Hi 
ABJIACTCA MPHMHTHBHO 1,-CbakTOPpHsyeMOH (TaK Kak COJepKUT WHKMIMYeCKy 
noyrpyniy mopsgKa 27). 

5. PaccMoTpuM nosHoe MpsAMoe NpoHsBexeHve pylil, HSOMOpHBIX rpynn 
MOJCTaHOBOK 3 cuMBOwIOB. M13 TeopeM 2 u 4 BulTeKaeT, 4TO rpymna © NpUMUTHBHC 
dbaxtopusyema. Ho, kak noxasana H. B. Uepuuxosa (7), rpynna 6 ne BnouH 
cbaxTopusyema. Orciofa mosyuaetTca, uTO Klacc NepHosMyeCcKUX MpHMATHBHC 
(bakTOpH3yeMbIX rpymn Wupe kslacca BNOJHe (akTOPpH3yeMbIX pynn. | 

Tak Kak Takas rpynna @, oveBuyHo, AOKaJIbHO BOHe PakTOpH3yema, TC 
CBOHCTBO MOJHOM PaKTOPH3YeMOCTH He ABJIACTCA JOKAJIbHbIM. Cyreyyroulee nped: 
JIOXKECHNE MNOKA3bIBaeT, TO CBOHCTBO MIpHMUTHBHOH 7-SPaKTOPH3YeMOCTH, B OTJIHUME 
OT CBOHCTBa MOJHOW (akTOPU3yeMOCTH, JIOKAJIbHO. { 

Teopemad. Ipynna 6 moeda u moabkKo moeda npumumueHo x-qchakmo- 
pusyema, KO2da OHA AOKAABHO NpumUMUBHO x-chaKmopUsyema. 

6. Teopema6. Cuedytouwue Kaaccot epynn coenadatom: 

1) Kaacc nepuoduseckux npumumUseHO dakmopusyemolxX epynn; 

2) Kaacc nepuodudecKux BNoAHEe ANNPOKCUMUPYembLX epynn; 

3) Kaace nepuocduxeckux nodepynn noAHox NpAMbIX NpouseedeHuti enoAHEe 
npumMumMUsHeLX epynn; 

4) Knacc AOKAAbHO BnoAKe Ghakmopusyemblx epynn; 

5) Kaacc nepuoduueckux epynn, COraCaOWWUX UN6APUAHMHOtL cucmemotl c YUK- 
AUYLECKUMU (PAKMOPAMUU CUACBCKUMU SAEMEHMAPHLMU AOENCBLIMU P-Nodepynnamu. 

IIpumeuaunne. B cuay Teopemp C. H. UepHukoBa 0 JO0KanbHOH KO- 
HeYHOCTH MepvodnyecKol paspeliMmMol rpynnp (°) us copnayeHua KaccoB | 
M 3 BbITeKaeT JIOKaJIbHaA KOHCYHOCTh NepHOAMYeCKHX MPHMUTHBHO (aKkTOpUsye- 
MBIX rpynn. 

Bauyy Teopempl C. H. Uepuuxora (*) 0 noHOH tbakTOPU3yeMOCTH JOKaJIbHO 
KOHeEYHOH PpyNNbl C AONOHACMBIMH aOeJIeBLIMH NOArpynmamu OTcioja BLITeKaeT 
MOJIOKUTEIbHOe peleHHe NoctaBeHHoro C. H. Ueppukosyi B paoote (*) (u yxe 
pemenuoro M. HM. Kapranouosem (°)) Bompoca 0 paBHOCHJIbHOCTH yCJIOBHH Mou- 
HOH (akTOPH3yeMOCTH TpynNbl H YCJOBMA MOMOMHAeMOCTH BCeX ee adesIeBbIxX 
nomrpynn. 

SameTuM, 4TO Teopema 6 OGobuaeT Bce pesybTAaTEI OW. Xousa us paGorst (7). 

Axstop Bbipaxkaert OlaroqapHoctTb C. H. Uepuukosy 3a pyKoBosCTBO HacTOR- 
mei padoron. 


Tlepmckuk rocyyapcTBeHHbIit yHUBepcuTeT Tlocrynnao 
um. A. M. Toppxoro 10 XII 1959 


UMTMPOBAHHAS JINTEPATYPA 


1H. B. Baesa, JAH, 92, Ne 5, 877 (1953). 2 H.B. Wepuuxkosa, Mateo. c6opH., 
39, 273 (1956). %C.H. Yep uuxos, Matem. cOopn., 35, Ne 1, 93 (1954). 4A.S pei- 
ser, Theorie der Gruppen von endlicher Ordnung, Berlin, 1937. ®C. H. Uepuuxos, 
Mate. cOopH., 18, 317 (1943). ®M.U. Kapranouwzos, JAH, 126, Ne 6, 1164 (1959). 
7 Ph. Hall, J. London Math. Soc., 12, 201 (1937). 
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Jlokxnagn Akanemun Hayk CCCP 
1960. Tom 131, Ne 6 


MATEMATHKA 


A. T. KOCTIOUEHKO u B. C. MATATHH 
MHOTOMEPHAS TPOBJIEMA MOMEHTOB 
(ITpedcmaeaexo axademuxom C. JI. Co6oreevim 28 XII 1959) 


B s3ameTKe (1) aBToppl TpeqoxuAM croco6 nouyueHua MHTerpaJbHEIX 
MpeAcTaBeHui MOJIO*KUTeMbHO-ONpeMeIeHHBIX (YHKIMOHAaIOB Ha sAjepHblx 
MpocrpauctBax. Paccmotpenuple B (1) KOHKpeTHbIe IpMMepbI OTHOCHJINCb 
K MpoOcTpaHcTBaM (byHKUMs, 3aaHHbIX Ha BceM k-mMepHom upocTpaHcrBe R* 
WIM ero uacTH. B HacTosuel 3aMeTKe MbI IIpMBOAUM Kak CueACTBUA OOmer 
exempl (*) (loqpo6Ho cm. (*)) pad pesybTaTOB O TOO*KUTeMbHO-oNpejesien- 
HbIX (PYHKUMOHAAX Hal, MpocTpancTBaMu MocJeOBaTembHOcTeN. 

Onpefxeneune |. HenpeppBuniit munetupiit dynKunonan T Ha aanre6- 
pe @ c HHBOMOUNeH O-—->¢ HasblBaeTCH NOMOKUTEAbHO-ONpe ese x- 
HbIM, ecm T (¢o") > 0 ana Bcex pE@. 

1. Ilycts © = M (ayy) — cueTHO-HOpMUpOBaHHOe MpocrpaHcTBO ocueo- 
BaTeJIbHOCTeH @ = {Mn, N=O0, 1,...} c cucTeMOH HOpM 


lele= Dilenlanw, p=1,2,..., (1) 


n=0 


re {Qnp}—cueTHbIi HaOop NocJeOBaTeNbHOCTeH MOJIOXAKUTebHbIX UHCEM, 
co 


<M 
TIpHueM BBINONHeEHbI YCJIOBHA: a) npn, pti; 6) > Anp[Qn, ptr 00 «=O 
n=0 
B) Ggim, p< 4n, p+i4m, pti UPH Bcex n, m, p. YMHoxenve B M orpese- 
JIACTCA COOTHOLMCHH AMH 


fl 
(GUA © CaaPisnet =iOy lacy ag (2) 
0 
tT. e. M mMoxuo paccmaTpuBaTb Kak aslreOpy (OPMaJbHBIX CTeMCHHBIX PATOB 


co 
> onXn\ . Ycopue B) O6ecrewMBaeT, OYCBUAHO, HEMPePbIBHOCTh YMHOXKeHMA 
0 


(2) B rononoruu (1), ycnosue 6)—sjepHocth Tononoruu (1) (cM. (?)). 
B amre6pe M ectb efunnua e= {1, 0, Oy Mieey. Mupomouna 3ajlaeTCcA Kak 
KOMIIJI€KCHOe CONpAKeHve B KaxKMOW KOOPAMHATE: (0° )n = $n: Ecau A — one- 
paTop yMHOxeHuA Ha oOpasyroulyio X, TO COOCTBeHHbIM (byHKUMOHA gy’: 


_A’g, = ga, HOpPMMpOBaHHbI Ha equnuie g,(e)=1, wmeer kKoopaunaTel 


Oia te 0) ey Sere See aon 2r(@) = Dy dn 
0 


Teopema 1. J/Im6ou NonowcumMeAbHo-onpedencHHollt ynKkyuoHaa T 
Had M doonyckaem npedcmaenenue 


T(g)= \ er(o)d2), (3) 
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20e (hk) — NeKOMOPAA NOAOHCUMEALHAA Mepa, Cocpedomo4eHHaA HA UAMEPeAA 


(—p,p), p= sup lim Vanp, 0 <p<om. 


P  n-oco 
Onpeneneune 2. [locneqopatebHOCTh Sp, n= 0; lyon. (Sp 0) ae 
30BeM TOC JIeEROBATeUbHOCTbIO THNAa K, ecau 
fore) n 
{ Ear = 00 rne S(r) = sup —. (4) 
ie : n>0 Sn 


YcuioBue (4) cyljecTBeHHO B BOTIpoce O eCMHHCTBEHHOCTH Mepbl o B per 
cTaBJIeHHH (3). 

Teopema 2. Mepa « 6 npedcmaeaenuu (3) «stob020 nosomcumeroHo 
onpederennoeo mynkyuonana T Had M eduncmeenna moeda u monoKo moeoa 
Ko20a 6ce nocnedosameAbHocmu {Anp}, p= 1, 2,..., Cymb nocaedosamenoHocm 
muna K. 

TlocraTouHOcTb ecTb cslecTBHe TeopeMbI Kapviemaua (4,°) 06 ompejesIeHHOCT 
TIpOOMeMbl MOMECHTOB JIA TMOJIOKUTEIbHO-ONpeeJIeHHON MOCJIeOBaTeJIbHOCTI 
Tuna K. HeoOxofumoctTb JoKa3blBaeTcaA (OT NPOTHBHOrO) pH MOMOLMIM pelle 
HUA Upo6semp! Batcoua (cM., Hampumep, (°)). Teopema 2 aBuineTCA JMCKPeTHBIN 
aHaJlOroM pa3ysibtata E. Bya (°). 

Kak nu mpocrpauctso M, onpeyensetca mpocrpauctso © k-KpaTHbi? 
NOCeOBAaTe/IbHOCTeH ((bOpMaJbHBIX CTeNCHHbIX pAOB): B topMywax a) —B 
vu (1), (2) wHgekcpr 2 (4 m) Hao NOHHMMaTb Kak BeKTop B R* c HeOTpHlas 
TeJIbHbIMH IeJIbIMM KOOPAMHaTaMH. 

Teopema 3. /Tycme © —npocmpancmeo k-kpamuolx nocaedoeamebnHoc- 


k 

meti Cc monoaoeueti (1) u ymHooenuem (2), npu4uem Anp< [hea is py Ce 
J=1 

bi,j,p, £=0,1,...,—nocaredogamenonocmu muna K, a OA {anp} eblInOAHeHb 

ycaosus a)—B). Tozda awboti norosxcumenono-onpedenennoli cbynxyuonan T 

Had © donycKaem npedcmaéerenue 


T (p) = | ga(e)do(n), 
Re 


co 
20€ r() = DiPr ven, Mit. ME wo (4) — nonoseumenoHan OCOHOsHALHO ONpe- 
0 


Oenennan mepa Ha k-mepHom npocmpancmee R®*., 

2. Onpeweneune 3. Henpeppisypi onepatop B B anre6pe M HasoBeM 
U-xapakTepHBIM, €CJIM OH MMeeT HeMpepbiBHEI OOpaTHpli Bu Bo-d* = 
=o-(B"d) aaa mo6urx 9, PEO. 

Ouepuyuo, uto Bo-(BY) =¢-¢", uw B rumbOepropom mpoctpaHctTBe Hy, 
NOPOXCHHOM JIIOObIM MOJIO*KUTeIbHO-ONpeeeHHEIM (by HKIMOHaOM T Hay DO 
3aMbIKaHve B ecTb YHUTapHblit onepaTop. 

IlycTb MpH KaxKJOM KOMMVJI€KCHOM } MpocTpaHcTBo co6cTBeHHBIX (yHKIM- 
oHaoB MD, = {y: B’y =x} U-xapaktepHoro onepatopa B ue 6omee, 4eM 
omHoMmepuo. Ilycth yx, (e) = 1 npu Kaxyom \ (Man y,(5,)—>1 Ha equHHUHOn 
MOCJ€MOBAaTebHOCTH 6,—cM. (1)). Torga MoxHO N0Ka3aTb, 4TO: 

a) npu ecex h (ob) = yr (¢) ya(v), mM. €. yx CYM’ mYyAoMUNAUKaMU_- 
Hole GbyHKYUOHaNol,; 6) npu ecex dh Xa (9) = %5(F); B) ecau || = 1, me 
Ya— HEPABAOHCUMOLLL NOAOICUMEALHOLIL CYHKUUOHAA. 

IIpupenem teopemy Teapdauya—Koctiovexko yma cayyad YyHUTapHBIXx 
onepaTopos (cpa3y jis CHCTeMbI OMepaTopos). 

Teopema 4. JTycme © — adepxoe npocmpancmeo, (9, ?) — Henpepolenve 
cKanApHoe npoussedenue Ha DM u H —nonoanenue DO no amomy cKanapHomy 
npoussedenuro. [lycme Ha D cyiwecmeyem cucmema Henpepolenuix Kommymu- 
pyroujux onepamopoe B;, 1= 1, 2,...,k, umewuux nenpepolenole o6pamnote 
By", npuwem (Bye, ?) = (9, Br*h) Ona ecex o, VEO. 
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Tozda cucmema o6wux co6cmeennoix PYHKYUOHANOG yn, K= (My, .- +5 de)s 
Hn = hin, npu |4;|=1, /=1,2,..., 8, nosna @ mom Cmolcne, umo 
(2% => | w@ BO ae", 
v Sp 
20e 5” — nonowumenoHole mepot Ha k-meprHom mope S®., 


Ecau cywecmeyem ne Oonee odnozo o0tuye20 CoOcmeeHHo20 bY HKUWOHANA Xr 
npu Kascdom , |\:| = 1, mo 


(?, >) = \ x.) xa (P) de QW), 


w 
Oe ae) 


npuuem Mepa o 6 aMom nNpedcmaereHuu eOUHCMeEeHHaA. 

Cayyai, paccmoTpeHHbili B Teopeme 4, CPpaBHHTeJIbHO MpocT: yHUTapHble 
OonepaTopbl orpaHHyeHb! B AH, uM M3 HX KOMMYTHpoBaHHA Ha @ cye_yeT KOM- 
MYTHPOBaHHe HX CNeKTpaJbHbIx CeMelicTB Eo La CORP oy = are. 


OOulaa cxema paOorni (1) H Teopema 4 nosBosmstoT MouJlyauTb Teopemy 5. 
Teopema 5. /Tycme WD —aneebpa k-Kpamuoix nocacdosameavnocmei 


APn, N= (y,... Me), 1 =O0, £1,42,...} c ymnoocenuem (ob), = > pi; 
. i+j=n 

U unEoAOYyUelt (—')n =n, C KaKOli-au6o sAOepnoli monoaoeueli, 6 KOMopoti 

YmHonceHue HenpepbleHo; nycmo WD codepocum ece munumuxole nocaedoeamesro- 

Hocmu. Tozda smboli noroocumerbHo-onpedenennolt dynkyuoHaa T nad © 

Uumeem npedcmaenenue 


fo) k 
T () = \ di pre %do(9), (0,9) = Di mid, 
—-0O t=) 


sk 
20€ 6 — OOHOSHALHO ONPedeNeHHAA NoAOMCUMeAoHAA mepa Ha k-mepHom mope S*, 
3. Xopowo H3BecTHO (cM., HalpHmep, (*)), 4TO BCAKad OfHOKpaTHaa 


mlocueqoOBaTeJIbHocTbh T,, n=O, 1,..., YAOBJeETBOPAIOUaA yCJIOBUIO 
N 
> T ntménsm = 0, (5) 
0 
roe —&, n=O, 1,..., N, — mo6oH koneqHpli HaOop umMces, MONycKaeT 
npeycTaBslenne 
co 
a \ Mde (A) (6) 
—oo 


© MonoxKuUTeIbHOH Mepoli o. Kapmemanom ycTaHopseHo, uTo ecau |T,,|— Mo- 
ceoBaTesbHocTb Tuna K, To Mepa o B Mpeycrapsenuu (6) eqMHcTBeHHa. 

Teopema 6. Ecau dan 60 noaoscumerono-onpedenenHou nocAredoea- 
meaonocmu Ty, maxoti, umo|Tn|K<tn, n=90,1,..., mepa 6 npedcmaéerenuu 
(6) eOuncmeenna, mo {tn} ecmb nocaredogamenoHocMb muna ie ; 

Sra TeopeMa NoKa3biBaeT, TO ycsIoBue Kap.iemana Heobxodumo Onn ycmoti- 
4ugocmu onpedereHnocmu npobsemot momenmos. J\oKasbIBaeTCA OHa TAK Xe, 


KaK HeEOOXOJMMOCTb B Teopeme 2. 
B mHoromepHom cayyae, T. €. %@=(t,.--»Mx), yemopua (5) Hefocta- 
TOUHBI, BOOOUIe ropopsA (*), AA TOMO, YTOOHI HallllaCb MOJIOXKHTeJIbHaA Mepa g, 


Waromwan TpeAcTaBJeHue 
Np 
a= \ Ah, 
Rp 
Ho Tipu Or paHHieHhAx Ha pocT MOCNeLOBaTeJIbHOCTH ie Takoe TpeACTaBJle- 


HH€ Ok@3bIBaeTCA BO3MOXKHbIM; HMeHHO, CIpaBe/JIMBa- 
Teopema 7. ITycmo Tn, N= (M-- +» Me)» se Pas es as 
Hocmb uw a) Ora nee eelnoaneno ycaosue (5); 6) Npu l0bom mM nocaedoea- 


meabnocmo undexca nj, j=1,..-+5k, 


do (\). (7) 
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Zn, ) es >; Th seer hp 


n;=0,2m 
i+] 
ecmb nocaedoeamenoHocms muna K. Toeda umeem mecmo npedcmaese® 
Hue (7), npuuem mepa os onpederena OOHO3HAYHO. 
IIpu k= 2 avanorvuHbli pe3ymbTaT Obi momyyen Jlesusatuem (°*). 
OTMeTHM HEKOTOPble CJI€CTBHA TeEOPeMbI! 7. 


a | 
Teopema 8. ITycmo pay —npamaa cymma npsmolx (Q — mHoocecmec 
woot mownocmu) u Tr—QynKyuA Ha YenouucrenHol NeompuyameroHou 


= 
petlem«Ke ) ba NONOHCUMENbHO-ON peOCNEHHAA 6 mom CmblCNe, 4MeCc 


Ds T (n+ m)E(n)E(m)>0 OaAn at6oe0 anemenma &— = {&(n)} € Dae ITycme Oaa 


Awo602e0 KOHe4HO2o mMHODCecmea G = {01,..., Mp} 6 Q p-Kpamnan nonodcu- 
MeNbHO-ONpPedeAeHHAA nocazedogamervHocms Tp, No = 0 Upu w&G, yooeremeo- 
psaem ycaoguto 6) meopemot 7. Toeda umeem mecmo npedcmaéazenue 


Drsny [seas 
pa eee 
20e€ ¢—NonomHUMeNbHAA OOHOSHALNO ONpedenenHaA mepa 6 NPAMOM Npous- 
eedeHuu R®° npsmolx. 
Sta TeopeMa HerlocpesCcTBeHHO BbITeKaeT U3 TeopeME! 7 HM TeOPeMBT 
A. H. Koamoroposa (*) 0 mpoyosmKeHuM MepbI Cc WHJIMHAPHYECKHX MHOXKECTB. 


nh nh 
Teopema 9. B ycaoeuax meopemol 7 mHO204reHOL ») Cay oon Tey os 
0 


naomuel @ npocmpancmee L? dyxkyuti na R*, Keadpam Komopolx cymmupyem 
no mepe o, Oarowei npedcmasrenue (7). 

Ananceuunoe npednoocenue umeem mecmo @ YCaceunx meopemot 8. 

B s3aksoueHHe MbI JlaeM HEKOTOpble OCTaTOYHbIe YyCJIOBUA JIA paspelln- 
MOCTH MHOrOoMepHOH ONMepaTOpHOH mpo6/lIeMbl MOMeHTOB. 

Teopema 10. Mycmo An, n = (ny,..., Me),— nocaedoeamenoHocms oepa- 
HUYEHHOLX ONepamopoe 6 euAebepmosom npocmpaxcmee H, noxzoocumedbHO- 
onpedereHHan 6 MOM CMbICAe, 4MO 


N 
( > Antmenbmlts h) = 0 
n,m=0 
Oak ato6020 Habopa uucen &p, nj=0,1,...,N, u atwboz0 eexmopa he H. 
ITycme nocaedosamenonocme Hopm ap=|A,| yOoesemeopsem ycaceuto 6) 


meopemol 7. Tozda cywecmeyem makaa onepamopHaa noaocotumenbnan mepa 
E(\) na R*, «mo 


ae \ att. a AEN) 
Rp 
npuuem mepa E (i), Oawwaa amo npedcmaenenue, eOuncmeéeHHa. 
MoxHo (avasior“4Ho Teopeme 8) jaTb pewlenue OecKOHeYHOMePHOH omepa- 


TOPHOH NpoOJieMbl MoMeHTOB. OgHoMepHad onepatopHad TIpoOJleMa MOME€HTOB 
B HECKOJIbKO MHOM TNocTaHopKe paccmoTpeHa B (2). 


Mockoscknh rocyfapcTBeHHbIi yHUBepcuTer Tloctynuso 
um. M. B. Jlomonocosa 25 XII 1959 
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MOTODpOB, OCHOBHBIe NOHATHA Teopuu BeposTHocTel, M.— J1:, 1936. 2°°MoT. K pe am 
M. A.Kpacnoceabexkuit, YMH, 2, Ne 1, 60 (1947). 
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HToxraagn Akagqemun nayx CCCP 
1960. Tom 131, Ne 6 


MATEMATHKA 


A. A. HYJ/EJIBMAH 
E+0 


0 NPEEJIbHbIX BEJIMYMHAX MHTEFPAMOB | (4) ds(¢) 
MPM YCJIOBUAX A. A. MAPKOBA. 


(ITpedcmasaeno axademuxom C. H. Beprumetinom 22 XII 1959) 


B sTOH 3aMeTKe MBI B OCHOBHOM TIpHjlepskHBaeMcA TepMHHOOrHH Hu 060- 
| SHaveHMM, NPHHATHIX B ("). 
| 1. Ecau Touxa S==(S9, S1,...,S,) UpMHagqmexuT Konycy K ((4), ctp. 26), 
TO CyMeCTByIOT peyctaByeHusa (+) 


b 
sy = \ us (t) do (2) (k= 0,1,...,n; do(t)>0). (1) 


a 


IIpw vspecTHbIx orpanuyeunax (('); (°), crp. 146) wan6onpmee (coorseT- 
CTBCHHO HavMeHblee) 3HaueHHe MHTerpaua 
E+0 B= : 
he \ Q(t) do (t) (coornerernentio r= \ Q(t) de (t)) 


a a 


(a<€<b) npu ycnopuax (1), rye S—sBxHytTpeHHaa tTouka K, jocTuraetca 
mpH o(f), g3afaiome KaHOHHYeCKOe MpefcTaBJIeHHe MOCJe,OBaTebHOCTH 
{Sp} © Maccof B TouKe &. 
@: B HacTosmel 3aMeTKe u3y4aeTCA NOBeeHHe KaHOHHYeCKHX IpeAcTaBeHHh 
unfeKca n-+-2 npH u3MeHeHuM MOMeHTOB {S,}o M pelllaeTcA BOMIpoc o mpe- 
JleIbHEIX BeMUNHAaX UHTerpasoB J* un J- npn ycuoBun (1), B KOTOpom TouKa S 
yxe He (PHKCHpOBaHa, a MeHACTCA B HEKOTOPOM Mapaemenuneyze, pacnoso- 
>KeHHOM BHyTpH K. Taka mocTadoBKa BOMpoCca MOXKeT OKa3aTbcA MONe3HO 
Qa wpHOnuxKeHHoro BbluMceHHaA HHTerpatop J* u J, Korga M3BeCTHbI 
JMIUb MpvOmMKeHHbIe (C H3OBITKOM H C HeEROCTaTKOM) 3Ha4ueHHA MOMeHTOB (1) 
@yHKuMH o(f). 

SamMeTHM, TO OrpaHMueHuA, HaJlaraeMble B JlaJIbHeHINeM Ha (yHKILHH 
{up (t)}9, MOaBHO BbITOHAIOTCA JIA TeX CHCTeM (PYHKUMH, y KOTOPbIX BCe 
MHHOpbI MaTpuUBt || Wz (¢;) |lz, ;-0 HOMORKUTeMbUBI MPH ANE < ty <...<tn<. 


apy 4 n 
TaKuM CBOHCTBOM OG/laflaloT, B YaCTHOCTH, CMCTeMbI (PyHKUMH {t°*}5 Vase, 
0 


MO longo owns Kites OLAS ELOY YY (pore apo IR) 


Tlomyuenuple pesy.IbTaTbI WpeAcTaBJIAOT COOOIO pasBHTHe HEKOTOPbIX Heli 
II. JI. Ue6tmmepa u A. A. Mapxosa ((?), crp. 307 u 373; (°), cTp. 76 u 146), 
Ha KOTOpble JO CHX Nop, MO-BHAMMOMy, He OOpalilam BHNMAaHHA. 

2. B jaibHelitiem Ha3BaHue «KaHOHMYeCKHe IpeACTaBJIeHHA» MpHMensAeTCHA 
TONbKO K pefcrapsleHuam uwHyekca n-+ 2. Pacnosox*xenHe ToueK pocra §; 
KaHOHMUeCKOrO MpescraBlenns MocmesoBaTembHocTH {S~}y (ONpeyenmomedi 
BHYTpeHHIoIo TOUKy K) c MaccoH B 3ajaHHOH TOUKe €¢€(a, b) 3aBucuT OT nO- 
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loxkenun §& oTHocuTetbHO §& u —;—TOYeK pocTa COOTBETCTBeHHO HM xKHETGp) 
M BepXHero TaBHbIX NpelcTaBJeHHi: 
mipH n=2 yv—1 

a) ecam ie To Ey =a uw & <& 5, (pe 1 ee 

6) ecm Ey-4 <&<&, To G4 <& <§) (j= 1p2,-- aie = b; 
IpH n= 2y 

ayrétnia § 0 eb) to Fg SOE, (fel, ee 


6) ecmm §, <E<&, 10 & ay SG <b (f= 1, 27..,v) uo =O, 


YcuoBuMcs Tpeycrapienve Bua a) HasbipaTh HM KHHM KAaHOHU Ge 
ckuM (HKII), a Buna 6)—BepxHuM KaHOHHUYeCKUM (BKII). 
3. Tlyctb dynkuun {u,(t)}o HempepprBHp B [a, 6] u onpeyenuTen 
Sri naee vid | 
A ( i. _ fe } H BCe ero MHHOpbl f#-rO NOpsKa MOJOKUTeIbHbI MPH 
0 lees n 
Onl Ghicsespneelg Gy 
IIpuBotumMasaA HYoKe TaO/IMIa OMMCbIBAaeT NOBeeHHe KAHOHMYeECKHX Tpey- 


: a % k 
cTaBsleHHii C MaccoH B (MKCHpOBaHHOH TouKe €=§&, Korfla (— 1) +45, . yBes 
JIMUMBaeTCA. 


GF Macca 
j 
Macca Macca , 2 TONS 

F : B TOUKe a | B TOUKe = 

i<p i>e ae: 
= 
| HKII yObIBaloT | BOSpacTaloT yOpipaeT — BospacTaeT 
rs 
NA 
u} BKII BO3pacTaioT | YObIBaIOT — BospacTaeT yObIBaeT 
" HK BO3spacTaloT | yObiBaloT —- _ yOpipaeT 
N 
I 
. BKII yOblBaroT | BO3pacTaloT yOniBaet yOpiBaeT BospactTaeT 


Onmpefmeneuue. Copokynyoctb touek SEK, Ana KOTOpHIX 3aqanHaa 
TouKa €€(a, 6) aABNAeTCA TOUKOH pocTa HUXKHerO (COOTBETCTBEHHO BepxHero) 


rjlaBHoro mpeycrapsenus, Gynem o6osHauaTb S(&) (cooTsetctBenno S (@)). 


S(&) x S(®) 6ynem nasppaTh Era aBHbIMH TOBepxHocTaMy. 
~YuntTbipan nopelenne raBHBIX  wnpescraBsennii pH yBesiHueHuu 
(unt; (*), Jerko MoJy4uTb creqyroulve cBolicTBa £-rlaBHbIX NOBepxHocTeli. 

1) S(é) mw S(&) coctoat us BHyTpeHHux ToueK K Mw He MepeceKatorca. 

2) Ecnu npu fpuxennu Touek S Bowb HeKOTOpol KpHBOTi (— 1)" 
(k=O, 1, ..., n) He yMeHbUIaIoTCH, TO 3Ta KPHBaA MoxKeT Mepeceub TOMb- 
KO OfHy M3 &-rjlaBHbIX NMOBepxXHocTeHl H MPpHTOM TOJbKO B OHO TOUKe. 

3) Beakuit napasnenenunex c peOpamu, napaJienbHbIMY OcaAM KOOpAMHAaT, 


pacnoJioxKeHHbit BHyTpH K, MoxKeT UMeTb OOUIMe TOUKM TOKO C OMHOli 
€-rJlaBHOH MOBepXHOCTbIO. 


Ecau A€K, BEK u (—1)** a, <(— 1)", (R=0, 1, ..., 2), TO 
BeCb MapaJWJeJIenune lt 
(— 1)", <(— 1)* x, <(— 1)", (k=0, 1, ..., 0) (2) 


npvHannexut K (4). 
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4) Ilapanenenunex, (2) ne mepecekaetca c &rnaBHbIMM MoBepXHocTamy, 
ra HW TOMbKO Tora, Kora TouKa € onpepeviser: 


upu n= 2v—1 BKII 8 touxe A unu HKII B Touxe B; 


mpw n= 2y HKII 8 touxe A unu BKII B touxe B. 


PaccMoTpuM Nofpo6uo cuyyali n = 2v—1, Haunem c BHyTpeHHell TOUKH 
»EK, ANA KoTOpoH €=&, onpenenseT HK. Upn ypenuuennn (— 1)'t1s;, 
ouku § yassotca oT & ocTaBancb B untTeppaviax (€;, &)), mpuyem & u & 
BMXKYTCA HaBcTpeuy pyr Apyry (4); Macca B TouKe € pacteT; macca 

TOUKe @ yMeHbliaeTcs. ITO OyjeT UpoucxoguTb Ao Tex nop, moka S He: 
onanet na S(&) unn S(&) unu na rpanuuy K. 

a) Econ S qlonanaer na S(é), To & copnagaet c § Touku £, pacnoso- 
€HHble yiepee £, «cTaikuBalores» c §), TOUKH £;, pacnomomwKeHHble mpapee €, 
wacturaiotca» Toukamm §£; macca B TouKe a ucuesaeT. Ilpu jaubHelimem 


yBeMueHHH (— 1)" 5; lipeeraBienue cTaHoputca BKIT. Touku & HauuHa- 
OT [BYraTbCA K TOUKe &; Macca B TouKe € yObiBaeT; B TOUKe b nosBsAeTCA 
a pacteT macca. Ecam mpu stom S npv6nmxaeTca K rpaHuyHor TouKe K, 
y KOTOPOH WHJeKC MpefcTaBeHHA paBeH f, TO TOUKH &, pactosoxwKeHHbIe- 
mepee €, «orcHsioT» §; TouKu §, pacnomox*KeHHbIe MpaBee &, «foronaloTy- 


sj—1; Macca B TOUKe & ucuesaerT. 

6) AvanornuHad kapTuwa NowyyMTca, ec M3 HayaJbHOro HosoxweHnA S 
monafaet Ha S(E). 

B) Ecnu “3 HavatbHoro nMonoxKenna S npHOnuxKaeTcA K rpaHMuHol TOUKe 
K, He nlolafaa wa &-rnaBHbie nopepxHocTH, To &, & wu & CMBalWTCA OHO- 
BPeCMe€HHO; Macca B TOUKe @ UCUe3aeT; B TOM CylyUae IipescTaBseHue rpaHHy- 
HOH TOUKH WMeeT Maccy B & Takuwe rpaHHUHble TOUKH ABJIAIOTCA peflesb- 
HbIMH Jia OCenxX €-rjlaBHbIX TlOBepXHoOcTeH. 

4, I[JpeqnonoxwxwmM Tenepb, TO HenpeppiBubie B [a, 0b] dyHkunn 


{up (t)}o wu Q(t) yoBmeTBopsoT cwekyouleMy ycJIOBMIO: onpeesmuTen. 


A ( ile Oa ag ) Mw Bce ero muHoppl (m+ 1)-ro, m-ro u (m— 1)-ro 
ol aa ee aa 
HOPALKOB MOJOKUTeIbHLI pH ATi, <<... <tmy<b (m=0,1,..., n) 
(9TO YCJIOBHe MOXKHO OCJIaONTb). 
Teopema 1. ITycmb napaanenenuned (2), ede ACK u BEK, ne nepe- 
peKaemca C §-enaeHblmu noeepxHocmamu. Haubonowee (Haumenoulee) 3HadeHUue 


unmeepana I* (coomeemcmeenno 1°) npu YCAOBUAX 


> 


Bey op (= 1) \u, (C)de GQ) (— 17 (k= 0,1,..., mde eee 


Re 

— 
oe) 

= 


JocmuUeaemcs 


npu n=2v—1 6 mouxe A, ecau 6 Heli Ey <E<&, ua 
e mouxe B, ecau 6 nett by eae 

npu n= 2Qv 6 mouxe A, ecau @ Hell & 4 <6 <b, wau 
e mouxe B, ecau @ Hell & <E<&. 


Teopema 2. ITycme napaanenenuned (2), 2de ACK u BEK, nepece- 
caemcn c S(é) uau c S(E). Haubonowee (Haumenouulee) snavenue unmeepaaa 


1255, 


I* (coomeemcmesenno I~) npu ycaoeuax (3) Oocmueaemca 


npu n—=2v—1 6 mouwke nepecewenua S(&) c aomanolt AyAy... Anti Uau 
6 mouke nepeceuenua S(&) c rzomanott ByB,.. . Bass; 


npu n= 2y 6 mouke nepeceuenun S(&) c AomaHott ByB,... Bry, uau 
6 mouke nepecerenua S(—) c aomanoti A,A;y... Anti. 
30ecb 
A; = (2, Q1, -.- , Ai_-4, D;, secs tp Ora Dn), Ay = B. Ana = de 
B= (by; 0) 6. , Ga, Fe Gata BS ae 


B 3akm1oueHHe 3aMeTHM, 4TO B CJlyyae KslaccHyecKOH MpOOJIeMbI MOMeH 
TOR Ue £%) U3BeCTHbI (CM., Hanpumep, (')) 9pcdekTuBHble NMpHeMbI Haxox 
JeHHA TylaBHbIX H KaHOHMYeCKUX Tpe/\cTaBJieHHuH. | 

ABTop BbiIpaxkaeT raty6oxylo OnarogqapHoctp M. IT. Kpeliny 3a uutepe 
K 9TOH paooTe. 


Oyecckul MHXXeHepHO-CTPONTeJIbHbIM Tloctyn1s10 
MHCTHTYT 22 XII 1959 
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MATEMATHKA 


Jl. P. PYXA3E 


O JIOKAJIbBHbIX TEOPEMAX JIBOMCTBEHHOCTH 
(ITpedcmasaexno axademuxom II. C. Anexcandposcim 26 XII 1959) 


1. Jlokanbuble rpynnb mpoctpancrsa. Ilycrs S” — n-mepHoe 
(pepwuecKoe poctpaHcTBo, A—ero mpousBo/bHoe MOAMHOKeCTBO; x — sO- 
pad TOUKa MHOxKecTBa A; {U,}—HanpaBneHHoe NO yObIBaHHIO MHOKECTBO 
PepHuecKUX OKpecTHOCTeH TouKU x; {fa} — HalpaBseHHoe MO BO3pacTaHUlO 
HOKECTBO BC€EX KOMHAKTHbIX MOJMHOKeCTB MHOMKecTBa A. OTHOCHTebHBIE 
rpyumpr romojoruu H’(F,, Fy—U,; C) KomnakTHRIxX map MHOomecTB 
P} \ f i 
Fa, Fg—U)) Hak KOMMaKTHOK rpynnol Kosdhduynentos C c roMomop(pH3- 
ay ® fe - r y 
MaMH BKuOUeHHA p,,:H (FF, F,—U,; C) +H (F,, F,—U,; C), wmeoum- 
MH MeCcTO MpH a<b, Nopox%kfawr psAMoli cneKTp KOMMAaKTHBIX rpynn 
Beer eR °C), }, IpeewbHyto rpynny koToporo B cmpIcie Uoro- 
ae a r ab 
upusM (cM. (1,°5)) oO6c3HauMM yepes H’(A, A—U,; C). Tipu stom rpynna 
AH’ (Fa, Fa —U ; C) ompegensetca Tak (cp. (2%)). Kaxgomy KoneuHomy 
OTKPbITOMy NOKpbiTHIo O, kKcmmakTa Fa NpMBOAMTCA B COOTBETCTBHe KOM- 
muekc K,, Tak Ha3blBaeMbIit BHETOPHCHaH, BepLIMHbI KOTOPOrO ABJIAIOTCA TOU- 
Kamu Fa, IpH4eM KOHeEYHOe HX MOAMHOKECTBO OOpa3yeT CHMIIVIeKC, eC/IM 3TO 
MOAMHO2KeCTBO BXOJHT B OJMH HM TOT Xe 9eMeHT NOKpbITUA O,; MHOKeCTBO 
TaKUX CHMIJICKCOB, BeEpWIMHbI KOTOpbIX IpHHayexatT Fy—U,, o6pasyr01 
noykomnuiekc L, Kommsexca K,. PaccMOTpHM HalpaBJleHHy!0 NO BOspacTa- 
HMIO CHCTeEMy BCeX KOHeCYHDIX TOAKomMeKcoB Ky, koMisekca Ky uw OTHOCH- 
r ; 
TeIbHyio rpymmy romosornuu H’ (Kar, Lar; C), rhe Lar = Kar La. Tpe- 
r ° 
lebHad rpynma npsAmoro cneKkTpa KOMMaKTHBIX rpymm H (Kaz, Ler; C) c ro- 
MOMOp(u3MaMH BKJIOUCHHA, B3ATaHX B YKa3aHHOM BBIIe CMbICIe, eCTb, 0 
r . 
onpeyesenuio, rpynma H'(K,, L.; C). Upynnp: H’ (Ke, Le; C) u romomop- 
(PU3MBI, MOpOxKMeHHbIe BKMOUeHHAMH (Kp, Le) C (Ka, La), HMeHOULMMH MecTO, 
Kora Og BnucaHo B O,, a < , OOpasyloT OOpaTHBIH cneKTp, "pefembHaa 
r . 
rpyuma KoToporo u ectb rpymna AH (Fa, Fa—Uy; C). Oxpectuoctu U 
MOryT ObITb Kak cibepHuecKHe, TaK HM JHOObIe (B CHJy KOH(MHAaIbHOCTH TO,- 
CHCTeMbI c(bepHueCKHX OKpecTHOCTeH B CHCTeMe BCeX OKPpeCTHOcTeH), 4TO 
oOeclieuMBaeT HHBapHaHTHOCTh 9TOrO ONpefeeHHA HM ero NpHrOAHOCTh AA 
MOObIX XayCopcoBblx KOMMaKTHbIX MpocTpaHcTs Fa. 
Ecmm }<p, To BkmouenHe (Fa, Fa —U r) C (Fa, Fa —Uy) nopoxgaer 
i ; r ea, O - 
romoMopiu3sm 9: fH (F,, Foe Usa C) ei (lo £0 Cy a eOrOpen 
a haa f 
B CBOIO O4epeb, Nopoxsaet romomopdusm yy: H (A, A—U,; C)> 
+ H"(A, A—Uy,; C) mpefenbubix rpyll COOTBeTCTBEHHBIX CHeKTPOB. 
Tpynnsi H'(A, A—U,; C) c onpefeneHHbIMH TOMbKO 4YTO TOMOMOpdKs- 
ive 
MamMH @), OOpa3yioT MpamMoH cnekTp koMNakTHEIx rpynn {H (A, A— 
—U),; C), Dx}, NpesenbHas Bug KOTOpOrO, B3ATad BCe B TOM Ke CMBIC- 
me, eCTb rpymma romosoruu H’(A, x; C)mpocrpanctBa A B TOUKe x Hay C. 
Ilyctp tenepp B° (Ux — Fa; D) o6o3Hauaer rpynny BetTu oTKpbiToro MHO- 
KecTBa Ux,—Fa Hak WuckpeTHol rpynnol Kosppunuertos D. Ipynnpr 
s . Ss . 
BS(U, — Fa; D) c romomopu3sMaMu qoa: B° (Ux — Fs; D)-> B (Un — Fa; D), 
1OpOxKeHHbIMY mp a<b BKmoueHHAMH (Ux — Fy) C (Ux — Fa), OOpasyior 
s . 
OpaTHbDIM CHeKTp JMCKpeTHbIX Fpynil {B (Un — Fas D), Joa}, MpeembHyio 
‘pymmy KoTOporo, BSsTyIO Cc MUCKpeTHOH TOMOJIOrHeH, OOO3HaYHM Yepes 


3° (U, — A; D). 
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Ecuu } <p, To Bkmouenve (U,— Fa) C (Ux — F,) Nopox*KaeT FOMOMOPI 
usm fu: B’(Uy — Fa; D) => BS (U;, — Fa; D), a 9TOT nocneqHuh nopoxmjaih 
er romomopu3m F,,: B’(U,— A; D)— B’(U, — A; D). 

Tpynnsr B*(U,— A; D) c romomopipu3smamu Fy, oOpasyror oOpaTHb 
cnextp {B°(U,— A; D), Fua}, UpefembHad rpynmla KoTOporo C AHCKpeTHO 
rononorueli ectb rpynna B* (S" — A, x; D). 

2. Tlpouspenenune rpynu A’(A, x; C) u B(S"—A, x, DD) | 
Ilycrb r WM S—HeOTPUIaTebHBIE WeJble YHCa Takue, 4TO F +s=n—] 
2’ — s-MepHbld wuKa o6nacTH U, — F, rie F — kommakTHoe MOAMHOKeCTBD 


S", 2” = {25} —r-mMepHpil wk mMHoxKectBa F modF—U),, T. e. Waka Wil 
Kakoro-uIN60, auieMenta rpynnpt H’(F, F —U,; C). 
KoaduunedT 3allenJieHHa D (Zz; z) WMKJIOB 2° HW 2 onpefesIMM Kak MHeK 
nepeceyenna I(fs+1, 2%), rge fs+1— nenb MHoxKecTBa U, Takas, 4TO Afstt = 2§ 
Tlokaspipaetes, utTo v(z5, 24) He 3aBucHT oT BBIOopa uenu fst, a TakxKe 
uTO fin mOObIX %, B HMeeT MeCTO paBeHCTBO D(2%, 27) =v (2°, Zh) loca 
3TOFO KOSPPMILHEHT 3alleNJICHHA WHKJIOB 2° H 2’ MbI MOXKEM OMpeeAHTb Kal 

v(Z°, 27) =D (2,222) st OCOTO 
Ilyets 5,€B°(U,x— F; D) um CA (F, F—U,; C). Mpouspexennen 
3THX KJlaCCOB Ha3OBeM He 3aBHcaAee OT BbICOPa WHKJIOB ZS, 2’ 4HCJO 
b, why to( 28:2") yea mene 10 Mee Teen Teale (1) 


JIemma 1. Tomomopdusmer ~,, U f,, <p, ConpadgceHel npu ymHooKe 
Huu (1). 
Ilyers 2° —npou3BoupHblit WHKJI M3 Kacca romonorun by, b,€B° (U,—F; D)! 


Ilo ompegeneHuio romomop@u3ma fya, Ksacc fy (b,) comepwKUT WHKA 2 
Anasioruyuno, ecJIM 2’ —TpOH3BOJIbHBIM HK H3 Ksacca TroMosorHH hy 


h, € HH’ (F, F—U>; C); To W gy (hy) comepxuT wuKa 2’. 
Ilo onpegeennio npouspemenua rpynn B*(U, — F; D)u H'(F,F —U,; C 


b, ‘ Pau (A,) ly (a5 ay (2! 
a no Onpeyevienuio MponsBexenua rpynn B’(U,—F; D) u H' (F, F —U,;0 
fur (Ou) + hn = 0 (25, 2"). (3 


(2) w (3) yator 
Du Pap (Ara) = fur (On) +A, 
uTO TpeOOBaIOCb OKa3aTb. 


PaccMoTpHM Tellepb Ipov3BOIbHOe oxMBOxKecTBO A us S”. TIyere 
{Fq} — HallpaBJIeHHOe MHOKeCTBO BCe€X KOMMA@KTHBIX MOJMHOKeCTB MHOKe- 


cra A; by = {65} —mponsBoupHbii anement rpynnp B*(U,— A; D): 


a= a wh” ” r 
hy = {hy} — Upouspombuplt siemert rpynmpt H’(A, A—U,,C). JloKasbr- 
BaeTCA, 4TO BBeeHHOe Bie MpousBefenne b%-h2 we 3aBHCHT OT BEIOOpE 


MHeKCa A, UTO JaeT OCHOBAHHE JIA ONpeeeHHA MpOusBeeHHA 3JIeEMeHTO! 
b, 4 A, pw NOMOUIH paBeHcTBa 


b, +h, = 62-h2 ana mo6oro a. (4 


Jemma 2. Tomomopdusmet Oy, u Fun, <p, CONpAIKeHHL NpU YMHO 
ocenuu (4), 


B caMoM jee, 10 ompeyeneHuio yMHOxKeHHA (4) uMeem 5D, a) = 
=08-@), (AS) = Fy (02) AS = F,.(6,)-h,, YO TpeSoBasiocb joKa3arb. 
FaKOUEHs ONpeeJIHM Mpou3BeneHHe 32eMeHTOB b= {b)} uv h = {hy 
rpynn B (S’ — A, x; D) u H"(A, x; C) nocpezctBom PaBeHCTBA 
b-h = dy-hn, (5 


med, © BY (Ux — A;-D) wm hy GH "(A, A—U),; C); onpenenenne umeer cuay, 
60 JOKa3bIBaeTca, TO MpOusBelenHe b-h we 3aBucuT or BblOopa MHpeKCa j. 

3. TeopemMb! ABOicTBeHHOCTH. [lycrh r u 5 — HEOTPULATebHBIC 
jeuple YcMa Takve, YTO f+-s=n—I1, a C u D— qpoiicrBennpie rpynunt, 
puyem C — komnaxtuas, a D — nucKperHas rpymna. 


meopema |: [pynns HF, Pus C) u BY(U,—F; D) deoticmecn- 
ob npu ymHoscenuu (1), OnpedeaenHom Kak Koaqbduyuenm sayennenusn 
YUKNOG, B3AMBLX US NeEPeEMHOMACMOIX INCMeEHMOCE. 

HokasaTeabetBo. a) TIpouspemenue nenpeppipno. B  camom 


mene, WO onpefenenuto, 06,-h,=v(z25,z-), rhe 2560,6B°(U,—F; D), 
a = {2,} Gh, € HH (F, F —Uy; C). Pacemorpum Az, = x, 71, rue xi — a6co- 
MOTHBIM IHKJI MHOXeCTBA P= UU), TF eK * jiexun s S°22U2 *nénoza- 
TeNbHO, CyulecTByeT ell. Xt akan," ute AX aw PaccMoTpuM Ilelb 
2 — Xi = 2. Acuo, uro 2, ecTb aOcomorubili maka: nostomy ¥ (2°; 2%) = 
= 0(2°, 2,— Xz) =v(z, 24). Ho v (2°, 24) wempeppiBno (cm. (8), crp. 465), 
culy uero u b,-h, HeMpepbiBHO. 

6) Eom O0=-6,€B*(U,—F;D), to cymectsyer anement Ay rpynnnl 
‘HT ( F, F —U,; C) taxol, aro b),-A, + 0. if 

penn 2° €b, W MnoxectBo F’ = F U(S"—U)). Tak Kak h=-0, 
To z2 +0 B U,—F =S"—F’, u, caeqopatenbHo, B CHuY jBolicTBeHHOCTH 
Anekcauyepa — Ilonrpsrunva, cyulectByer aOcomorHblit HMK II ne MHO- 


xecTBa F’, 3alensenHpili c 2°. PaccMorpum yacrb WHKMa 2%, COCTOSILYIO U3 
TeX CHMIJI€EKCOB, KOTOpbIe MMeIOT XOTb OJHY BepliHHy Ha MHOxecTBE F (] Uj. 
Ilyctb a@—sepuimHa cuMivekca, vlexKallan B F (] U,. CaBuraa octasbHble 
BEPLIHHbI TO IpAMbIM, COCMHAIOULMM HX C TOUKOH a, Mbl MOXKeM MoOuTECA 
TOFO, UTOObI BCe OCTAJbHbIe BePINHHbI JlexKaH Ha Ppanule MHOKecTBAa FU). 
TakuM o6pa30M MbI NOJyYMM WHKT 2, mode Uh + Luka ges {2h ‘CCTb 
OTHOCHTeIbHbIIi r-MepRbI WHKJI MHOxwKecTBa F mod F —U;. B camom zeue, 
z zo ~ zi B F’, nostomy cyulecTByeT wenb g’t! Takax, 4TO Agr = = 27 i 2h, 
Tpannua Ag’t coctont u3 Wen 2” a ee TOH YacTH WHKuIa Zz ——- CHMI- 
JIEKCbI KOTOPOM He TlepeceKatoTca Cc F MU). CaeqopaTesbHo, 27 ~ 2, mod F—U). 
Jlerko fOKa3blBaeTCA, ITO NOcTpoeHHbIi HAMM OTHOCHTEIbHBIN UMKN 2° 
ocTaeTca 3alensenHbiM c 25. J\elicrBuTeibHO, nmenKy [St!, HaTAHYTY!O Ha 2°, 
MOXHO B3ATb B OTKPbITOM MHOxecTBe U,, rye 2! u zo copnayaioT. SHayHT, 
mrt hi fsrt, z) 4-0. Tlostomy gan Kiacca fy, cofepKaulero uk 

2 = {2"}, umeem b,-A,=-0, uTO TpeOoBasocb oKasatTb. 
B) Ecan 0-4, €H'(F, F —U,; C), To eymceney er 3eMeHT Oy: rye 


B* (U,—F; D) taxoit, ato by- hy + 0. 
PaccMoTpu¥M OTHOCHTebHBIM UMKII 27 = {22} EM. Tak: Kak (es) TO 


z' +0 mod F —U;. Paccmorpum Az’ = x'—1. Ppanuna xi} ect aOcomorublit 
Wks MHOxecTBa F 1) (S"—U,). B cuny 9roro comer ney wenb X% B 
S" —U, taxaa, wro AX, = x, *. Paccmorpum z, — Xo = Ze. ACHO, — NTO 2, 
ecTh adcomotHbii wuKa MHoxKectBa F’.° JloKaspiBaetes, 10 2 = {zh} eCTb 
AOcCOJNOTHDIM f-MepHblii WMKJI MHOxecTBa F’, Tak Kak 2" = {2)} €CTb OTHO- 
CHTeNbHBI WAKA, TO 2,~ z,mod F —U). Cnegopatesbno, cyilecTByeT Melb 
cui! raxan, aro Acys'=2,—26-+ Gap, THe gas—uenb us S"—U,. papas 
YacTh HalllerO paBeHCTBa eCTb aOCOJIKOTHBIM WHKI; CJleoBaTeJIbHO, rpaHnita 
mpaBol yacTH paBua Hy wo, Orcioga — A (2, — 24) = AGa5 Wi — (X05 Xin 1) — 
= Agi, T. e. —A(X,— Xp) = Aqap. U3 nocaeanero paherenna 3akJI0UaeM, 
uto X4—X4-+ qhp ecTb Unk Muoxectsa S”—U,. Tyctp A’** — nnenxa, 
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i 
natanyraa Ha Xg—Xg+qag B S°"—U,. PaccmorpuM rpaHuly wen 
okt — AH: A (cab — A) = 2 — zh + gaa — Xa t+ Xb— Oop = (2a — Xayh 
— (zp — Xp) = 2, — 2p. Orciofa 3aksmiovaem, 4TO 2 ~ 2p B F’. Takum oOpihh 


° rd L 
30M MbI MOCTPOHJIN B F’ wWcTuHublii WAKI 2". I]lokaxkeM, UTO 93TOT LWHKJ FE} 


E 

romogioruyeH Hymo BF’. JlonycruMm mpoTmBonosoxHoe: NycTb B F’ cymuy 
fs bs a rie | 

cTByeT Uellb Cy!’ Takas, TO Ac —%,. PacemorpyM nenb c,*', cocrosmty)) 


u3 To uactH wenn cy'', CHMMIeKCbI KOTOpOH uMeIoT XOTA ObI OAHYy Bepmr| 


? 


aye F 9 Ul. Tora Ack = Ac A(e —oL) == 2 A(cet Ce 


=—2,4(%—a)—A (ett — cs), 7. e. Ady! = 2,mod F —U,, 470 mporey 
BopequT ycuoBnio fh, = 0. i 

Takum o6pa3oM MbI MoctponmM B F’ aOcoJOTHBIM f-MepHbIH MK) 
Zr = {2°}, He TOMOJIOrMUHbId Hymo B F’, CneqoBaTesbHO, B CHJIy TeOpeMiy 
wpolictpeHHoctu Anekcanyepa —Tlonrpsruua, B S°—F’=U,—F  cyuel 
crByer $-MepHbii unk 2°, satenmennpili c z’. Iycth &,€ BY (Ux,— F; Dh 
cofepxkuT wuka Zz. Torga b,-h,=-0, uTo Tpe6oBanocb oKa3aTb. SameTHMe 
uTO 3STY MBOMCTBEHHOCTh MO2KHO JOKa3aTb MH MpH MOMOLLH aKCHOM OiiJieH 
6epra — Cruupoya u TeopeMbI fBOlicTBeHHocTH AmeKcanfzepa — Ilourparunay 

Teopema 2. Ipynno H(A, A—U,; C) u B’(U;— A; D) Oeoticmeen 
Hol npu ymHoocenuu (4), onpedeneHnom Kak Koadmuyuenm sayenrenus 
UUKNOG, NPOUSBOADHO B3AMbIX UZ NePEMHOHCAeEMOLX INEMEHMOG. | 

Tloxa3satenpetBo. B cuay teopemn 1, rpynnmp BS(U,;— Fa; D) 1 
H' (Fa, Fa —U,; C) [potictBenubl [uid KaxKQoro a, UpHyem NpousBeenHen 
anementos hi H’ (Fa, Fa—U); C) u bf € B’(U,— Fa; D) sapaaetca Koad: 
(buvenT satensenna b2-h? = v(z84, 277), roe 25¢Eb%, 259 = {279} GAS; KpOMG 
TOPO, MOXKHO MOKa3aTb, YTO TOMOMOPPH3MbI Pad, Joa COMPAKeHbI. CreqoBa- 
TenmbHo, cnextpbl {H" (Fa, Fa —U); C), pas} u {B°(Ux— Fa; D), doa} comps- 
»«enbI. Ho mpi Bugemu, uto H’(A, A—U); C) = lim {H" (Fa, Fa — Uy; C), par}, 

-__ 


BS (U, — A; D) = lim {B* (Ux — Fa; D), doa}. Moatomy rpynner H(A, A—U); C) 


u B*(U,— A; D) asolictBeHHbl, YTO TpeSoBamocb WOKa3aTb. 

Teopema 3. [pynna H'(A, x; C) u B*(S" — A, x; D) Oeoticmeenno: npu 
YMHOMWENUL (5), ONPedeACHHOM KAK KOIGPUYUEHM 3AYUENACHUA YUKO, 63AMOLX 
U3 NEPEMHOWAEMbLX 9NEMEHMOB. 

JlokasatTeabctsBo. B cuny teopemp 2, rpynnpt H’(A, A—Uy); C) 
u B’(U,— A; D) ysolicrBeHHt! Aa Karxkoro }, TIpHuem IIpOH3BeCHHeM 
anemeHToB fh, €H"(A, A—U2; C) # b,€B°(U,— A; D) spaserca Koaiu- 
WHeHT 3allemmeHHa 0,-h, = b§-ht = v(z5%, 254), rae 09 €b,,h2Eh,. Kpome 
Toro roMoMopdH3sMp! @),, Pua, B CHJIY JIEMMbl 2, COMPAXKeHBI; Ce OBaTeJIb- 
Ho, cnextps! {H"(A, A—U); C), Dy} uw {B"(U,— A; D), Fux} compaxeust. 
Tak Kak, lO OMpejesieHHto, 

HO (A,x;-C).=dim tH) (AgA— a: G\. 


B’(S" — A, x; D) = lim {B*(U, — A; D), Fur}, 


to H"(A, x; C) u B*(S" — A, x; D) yBottcTBeHHEl, uTO TpeOoBaslOcb JOKa3aTb. 


TOWIHCCKHM rocyapcTBeHHDIM yHHBepcuTeT Tloctynuso 
um. MW. B. Cramuua 24 XII 1959 
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der, Michigan Math. J., (1) 4, 27 (1957). i 
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Aoxaagn Akanqemun nayx CCCP 
1960. Tom 131, Ne 6 


MATEMATHKA 


C. H. CJIYPHH 


JIMHEHHOE NOJIYYNOPAMOUEHHOE TOMOJIOPHYECKOE 
MPOCTPAHCTBO 


(ITpedcmaeaenc akademuxom C. JI. Co6oaeeum 22 XII 1959) 


1. CxoQMMOCTb B YaCTHYHO YNOPAAOYeHHOM MpocTpaHcTBe OGbIUHO BHOCHTCA 
TOUHOM) TpaHbiO CyeTHOFO OrpaHHyeHHOro MHOxKeCTBa (1) H60 6aHaxOBOH HOp- 
woh (1%). 3mecb CTpOHTCA MpocTpaHcTBo c YaCTHYHBIM yNOpsAouenveM, TonoON0- 
‘Mel H COXpaHeHHeM OODIUHBIX CBA38CH Me2Ky COOTHOWICHHAMH HepaBeHCTBa U 
-XOJMMOCTH, KpOMe TpeOOBaHUA CyMeCTBOBAHNA rpaHu y GecKOHeyHOrO OrpaHn- 
IeHHOrO MHOxecTBa. HanOoulee ecTecTBeHHbIM MyTeM MOCTpOeHUA TakOro Mpo- 
TPaHCTBaA OKa3bIBaeTCA HeMocpescTBeHHOe OG6OOMeHHe NOJyynopssoueHHOrO 
jaHaxoBa 1poctTpauctsBa (*). B nOyyeHHOM MpocTpaHcTBe CTPOATCA METOLBI ABy- 
TTOPOHHEH OMCHKH PeWICHHA HEJIMHEHHOTO PYHKUMOHAIbHOrO ypaBHeHUA. B oc- 
IOBHOM PaCCMATPHBAIOTCA METOAbI MPH YCJOBHAX, OTJHYHbIX OT H3BeCTHHIX. 

2. Ilyctp X aBaaeTcA JMHEMHOM CTpyKTypon (°) wu WHHeHHbIM TONONOrHYe- 
‘KHM TIpOcTpaHcTBOM (*) c 6a3Hcom oKpectHocTelt G Hy 9. OkpecTHocru 3aqaem 
/PABHOBEICHHBIMH (*), T. e. AG C Gupu |i |<. 

Onpegeaeunue 1. Hasz0pem oxpectuoctb GMOHOTOHHOR, ec- 
IM M3 cooTHOUeHHH |x|<|y|, yeG cnenyer x€G. Ecuu kaxkjas oKpecTHocTh 
fOHOTOHHA, TO 6a3u4c HAa30BeEM MOHOTOHH BIM. 

Onpengeneune 2. Jilnnetnyto cTpykTypy, ABJIAIOULyIOCA JIMHeHMHbIM 
ONOJIOFHYeCKHM IIpOCTPpaHCTBOM C MOHOTOHHBIM 6a3HCOM, Ha30BeM JI HH e H- 
ibHiM TOTYYNOPpAROYEHHHM TONOAOTHYECKUM Pp oO- 
-TpaHCTBOM (K7-npocTpaHCTBOWM). 

Ecau Tomosiorua BHeceHa 6aHaxOBOH HOpMOoH, TO NOHATHA K7T-npoctpan- 
TBa HM MOMyyNopsyoueHHoro OaHaxoBa MpocTpaHcTBa coBMayator. 

OG6osHayenua: sup{x,y}=xVy, ini{x, y}=x Ay (*). Unorma Oyzem 
/Ka3bIBaTb, B KuKOM IIpocTpaHcTBe OepeTcA OKpeCTHOCTb, rpaHb M MOJYJIb: 
an TT." T: 


YctaHoBuM cBa3b Mexyy KT- u K-npocrpancrTsom (*) (sBJArOUlMMCcA 
[ACTHBIM CJIyYaeM JIMHeMHOM CTpyKTYPpbl). 

Onpenenenue 8. Ilogmuoxectso K snnesHow crpyKtypbl X, cocros- 
yee U3 HeKOTOpHIX x > 9, Ha30BeM OTKPbITHIM NOMOKUTEIbHEIM, 
cmu K c mo6ol napoH cBoMxX 3JIEMeHTOB UU, UV COJepxRHT Take U /A U 


Xx 


q74 
| —-u (n — HaTypa.bHoe WHCJO). 


Teopema 1. Ecau 6 K-npocmpancmee X cywecmeyem omKpolmoe noso- 
CumenoHoe noOmHoscecmeo K, mo, onpedenue G nepasencméom |x| <ueK, 
6pamum X e@ KT-npocmpaxcmeo. I] pu smom us monoaoeuueckou cxodumocmu 
yoem caedoeamo (0)-cxodumocmo (*). Ecau us coomunoweHutl Xn > Xn41, 
nf {Xp} = 8 caedyem xn»<u npu n=n(u), mo us (0)-cxodumocmu caedyem 
1ONONOeUUMECKAA CXOOUMOCIN (CuemMHOLL) nocaedosamenoHocmu. 

TakuM o6pa30M, [pH BbIMOJHeHHM BCeX YyCJOBHH TeopeMbl NOHATHA 
‘T- u K-npoctpauctsa copnagaioT. Tomovorusa, BBefeHHan 3yecb B K-mpo- 
TpaHCTBO, BOOOULe OTWMYAeTCH OT TOMOJIOrH, BBeJleHHOH B (1). 

Teopema 2. B KT-npocmpancmee: 1) maocopupyemole nocaedoeame Ao- 
ocmu cxodamca; 2) moOyAv, epake u HepaeeNcméo Henpepolenol; 3) npome- 

1264 


acymouHAA nepemenHan umeem npeder, 4) MONOMOHHAA NepeMeHHAA CpacHus 
C npeOea»oM, mM. €., CCAU Xn—>X, Y,—Y, mo 

1) ua’ |2a|<| kale SO cneoyent cree, 

2) |x, | |x|, tn VY, 7x V & us Xn Sy, caedyem % SY; 

3) U3 Xn ay, SY Credyem ZX, 

4). U3 xX > Xn41 caedyem Xn > X. | 

HenpeppipHoctb x4 cyleqyerT u3 paBencTBa x4 =14/,(x-+|x|) 4H Hep 
PbIBHOCTH Moya. HenpeppiBHocTb HepaBeHCTBa yCTaHaBJIMBaeTCA Mpouy 
yeM B (°). 

Onpemeaenne 4. 3amKHyroe muHeliHoe MHOxKecTrBO Y C X _ HasoBe 
KT-1o4upoctTpaucTBOM MpocrpauctBa X, ecu rpanu B X uw Y coBm 
yaror, T. e. ecu Aa x, YEY (x V y)y ABMAeTCA (2 oy 

Y camo sBaaetca KT-mpoctpaHCTBOM, MOHOTOHHOCTb rpaHu cJlefyeT ¢f 
TOrO, TO |x|, = [x|,, Gr =GxY. Ecau X — cueTHo-nosHoe (*), T. 
YCIOBHE TOJHOTH BbIMOMHEHO JI CYeTHBIX MOCeMOBaTebHOCTeH, TO 
TaKOBO 2Ke. 

Onpenmenenue 5. KT-npoctpanctsa X nu Z Hasopem KT-39KBUBE 
JICEHTHBIMH, e€CuIM MexKAy HAMM YCTAHOBJeHO B3AMMHO-OAHO3SHAYHOe COOTBE 
cTBHe X = 92, Ipwyem ¢ u ¢ + AX AHTHBHDI, HeMpepbIBHb HW NOMO*KUTebHI (7) 

IIpeo6pasopanve © coxpaHseT rpaHb: o(x V y) = 9x V oy. U3 KT-9KBr 
BaJICHTHOCTH CJleflyeT TOMOJOrHueCcKad SKBUBaIeHTHOCTD (*) X u Z. Eca 
X u Z— K-upocrpauctsa, TO p— ux u30mMopdueM ('). 

3. B KT-tpocrpancrBe cnpaBeyiuBa Teopema 4 (°), OMNHCbIBAaIOl,ad MeTO, 
JIBYCTOPOHHUX TpHOHKeHH pewienHa ypaBHeHua P(x) =9, Ipa ononny 
TeJIbHOM YCJIOBMH: Tpowecc 


Xn = U (Kp) = Xn —I4P (Xn) (1 


CXOJUTCA B 3afaHHOH TOMOJIOrHH K pelleHHio. 

Ec “3 Kakux-1HOO cooOpaxKeHHi H3BECTHO, YTO TepBOHadambHoe pu 
OuIM2KeHHe CpaBHHMO C pellleHHeM x ypaBHeHusA x = U(x), TO uTepallHOHHEN 
aJIrOpHM MOXKCT ObITb yNpouleH HM 3aMeHeH TIpoweccoM, atouluM upHOmM 
XKEHMA, YYUUalolulMecsd Ha KaxK JOM Wary Mmpolecca, cpaBHHMble c pellieHHeM 

Teopema 3. [Tycme U moxomonxo eospacmaem (+), x* < xy (usu > xX) 
ITocmpoum aneMeHMOL Xp, YOORNEMBOPAOLUE HE PABEHCMEAM Xn > Xn4s>Xn /\U (i 
UAW ene Sng Shin V UlXn)) (OCOG Mee MAN Kea In 

IIpouspot B BbIOOpe Xn+1 NOS8BO/IMET YMPOCTHTb ero TIpHpoxy u 9TUD 
OOuleruuTb Wpowecc. 

4. B KT-mpocrpanctBe coxpaHsetca pesybTaT § 2 (°), rye crpoures 
MeTO, YepPpeAyIOULMXCHA BePXHAX MH HMKHUX NpHOMxKeHU. Takoe uepe: 
JOBAHHE NOSBOJIACT COKPaTUTb B Ba Pasa BLIUMCJICHUA «BUJIKM» NIpHOMKeHHH, 
TpeOyeTca JONOHMTEIbHO CXOMMMOCTb UTepallHOHHOrO Mporecca. 

OGosHayenue: \/ o3HataeT OAMH 43 CMbICIOB <, >. 


Teopema 4. ITycmo xX, <Any A ee Ax)— P(x) npu Ax >@ 
I addumueen, 1 noaoscumeaen, T (Xy— X)) > P(X) V — P (xp), npouecc (1) exe 


OumcaA K peweHuio x* ypaenenua P(x) =9. Onpedeaum x, aneopudmos 
Xnpi==Xn—D%Z , 20€ Xy— OOUH U3 Xq, Xq5 T (Xn—Xn—1) \/Zn\/ p (Xn) (N=, ... 00) 
CCAU Xq = Xy (=X), MO X_1 = Xp) (= Xo). Tozda 


Xp \V vas WV Xp+1- (2 


( 


FS 


PasyMeetca, BbiIOupaem Zn ET (%n— Xn—1)- 

YCJIOBHA, HakslalbiBaeMBlIe Ha N€pBOHAaYaJIbHbIe MpHOMHKeHHA, MOKHC 
CHAT, €CJIH 3apaHee USBECTHO, YTO OHM CPaBHHMbl C pellieHHeM X* ypaBHeHHs 
x= U(x), 
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nocaedoeamenbHocmu yy), vg a VUE) 4 2 


Teopema 5. IIycme U monomonno yOoiaem, x°< x, (UAu > X,). 
Tlocmpoum Xp, yOoeaemsopsroujue oONOt U3 nap Hepacexcme 


Xn iN U (Xn+1) < Xn-+2 <a 5 Xn V U (Xn41) = Xn+e = Xn, x, = U (aay 


Toeda cnpaeedaueo (2). 

5. B KT-npocrpanctse Moxer ObiTb yTOUHEH MeTONL MaxKopaut ((1), crp. 466) 
HyTeM HOCTpoeHHA MBYCTOPOHHeH OIeHKH BMeCTO OWe€HKH nO aOcTpakTHOM 
HOpMe. 

Ilyeth Y—KT-nogupoctpanctso X, onepatoppr V, W mnepepogat Y 
B ceOxA, O6acTb HX OMpeneenna — Y. 

Onpenenenne 6. HasopemV, W, cootsercrsenno, 1eBOH HM UpaBor 
MaxXoOpaHTOn, ecan 


Vy + Ay) —V(y) <U (x + Ax) —U(X)<W + d2) WE) 


mpu ymax<z, Ay<Ax< Az. 
__ Hycrb Y KT-akBupaneutuo mpocrpauctsy Y: eY = Y. OnpezeaumV =oVo, 


W = oWo?!. CoorpetcTBeHHble 9/IeCMeCHTEI O603HaUUM Yy, = 99, AT. U. 


Teopema 6. Ecau X cuemno-noanoe; U nenpepoieen; V, W — aceaa 
U NpaeaA MANCOPAHMbl, Yy\X%)\ Zo; Yo — V (Yo) SX — U (Xp) > % — W (%); 


al oe W (Zn) (n ae 0, 2.0.0 00) CXOOAINCA 


ae. Le 
KY¥,zZ, mo npouece Xn = U (Xn) cxodumca K peiulenuio x* Co cKOpocmpbrto 
eS 2 
Vrax, Xy— Uy + YS Sx) — 24 + 2°. Ecam nogcuntano HeckouIbKo 
NpHOJIMKeHHH, TO, OYeBHAHO, 


Yi SUD Aa Ye ee 2 I al 


Bpl6op mpoctpauctn Y, Y MoxeT ObITb, HalpHMep, OCYLIeCTBJICEH Tak Xe, 
Kak B (‘). 


Kasauckuii rocysapcTseHHbili yHuBepcuTeT Tlocrynuao 
um. B. WM. Yapsvopa-Jlennua 22 XII 1959 


UWAUTHPOBAHHAA JIMTEPATYPA 


1J1.B. Kautoposun4, Bb.3.Byaux,A.T.Muncke p, ®yHkmuonanbupli ana- 
M3 B NOmyyNopagouenHpIx mpoctpauctsBax, 1950. *? M. T. Kpeuu, M. A. PytMaun, 
YMH, 3, B. 1(23) (1948). % 5. 3. By ux, Buegenne B cbyHkunoHnambHblt ananus, 1958. 
4J1.B. Kantoposuy, F.T.Akua0oB, yHKIMOHAaIbHbIM aHaM3 B HOPMHpOBaH- 
HBIX MpoctpancTBax, 1959. *® C.H.Cayruu, JAH, 120, Ne3,472 (1958). ° C.H.Cuay- 
ruu, Msp. secu. yy. 3an., Matem., Ne 6(7), 244 (1958). 7 C. H. Cayrauu, JAH, 127, 
Neo 1, 34 (1959). 
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Jloxnagm Arkagemun nayrk CCCP 
1960. Tom 131, N: 6 


MATEMATHKM 
Yjen-Koppecnonzent AH CCCP A. H. THXOHOB u A. A. CAMAPCKMA 


O KOIPMHILHEHTO-YCTOMYHMBOCTH PASHOCTHbIX CXEM 


PaccmaTpuBaetca Bonpoc 06 yCTOHYHBOCTH pelWeHWA Pa3HOCTHBIX KpaeBblifl 
3alad OTHOCHTeEIbHO KOSPNUMEHTOB Ppa3HOCTHBIX CXeM (O KO-ycTOMUHBOCTH) 
Tloxa3aHo, 4TO HeOOXOAHMEIM H JOCTATCUHBIM YCJIOBHEM KO-yCTOH4HBOCTI 
KaHOHHYeCKOH CX€MbI ABJIACTCA €€ KOHCEPBaTHBHOCTb. 

mu. 1. Pacemotpym Ha oTpeske O<x <1 Kuacc KpaeBbIX 3alay 


d ds eyed 
LOOP y = | | —g(x)u + Fe) =0, O< ea | 
(0) =p, # (1) = te (1) 


KoadpuiHentsl ypaBHeHHA pHHaviexat kmaccy Q, KyCOUHO-HeIpepbIBHbIXx 
(pyHKIWH HW YOBJeTBCPAIOT YCJIOBHAM: 


0O< Ki <p) Ks CGO Gar (2) 


rae K, u Ky— 00K UTebHbIe NOCTOAHHBIE. 
Tlyctb Ss, = {%) = 0, 4 =h,..., X= ih,..., X = Nh = 1} — pasuomep- 


1 
Had pa3HOCTHad ceTKa c WaroM h = WA Lypek Dy, — OHOpoyHan TpexToueu- 


Hav pa3HOCTHaA CXe€Ma, COOTBETCTBYIOMNlaA OnepaTopy 
LE Py = 64, — 9) | BEY; — Y,4)/ AL — Diy, + FA, (8) 
Ai = A" [p,(s)], Br =B"[p,(s)), —1<s<1,  p,(s)=p(%:+sh); 
Di = D' q(x; + sh)l, Fi =F" f(x: +sh)], —05<s<0,5. 


h ph ph h 
@ynxunonatt A’, B', D’ u F' yyosnerBopmor ycnosuam Aj, As, Ag 
paOoTbl (*), T. €. Mbl paCCMaTpHBaeM TOT 2%K€ HCXOJHBIM KNacCc pa3HOCTHBIX 


cxeM, 4¥TO HB paore (1). IIpu stom npeznomaraetcs, uto D" wy F” — nunefinnie 
(by HKUMOHAJIBI. 


h h ¥ 

nm. 2. Ecau B; = A;4,, To pasnocTupr onepatop Lp, HasbiBaeTcH KOHCEe p- 
BaTHBHBIM. KoncepBaTHBHbIM OnepaTOp MOXHO 3alMcaTb B CaMOCcOmps2KeH- 
HOH (bopMe 


1 1 
Liy;= 7a A(Vy,/ At)— Diy, FP, rae Ay,=9,,,—Y» VY, =4,-9,_, (3) 


SaMeTHM, 4TO pa3HOcTHaA cxema (3) MoxeT ObITb KOHCE€PBaTH3HpoBaHa 
NyYTeM YMHOXeCHHA Ha MHOXHTECJIb 
i—1 
0 h h 
i= |] (Aaeer ey. (4) 
s=] 
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pesyJlbTaTe TOYYHM KOHCepBaTHBHYy!, BOOOUe TOBOpA, HeOLHOposHy1o> 
xeMy. 


n. 3. Pasnoctuaa dyukunsa puna G;,, onpeyensetca ycnopuamu 


LEG), a = Gok = Gyr =0, d= he oe i (5) 
PemieHne KpaeBol 3azaun 
be aero, Ocie N, 2,0, 2020 (6) 
aeTca (opmMys0H 
N-1 
Se Sa es (7): 
k=1 


@yuKuua Upuna Gj yRopneTBopseT culefyrouleMy yCJIOBMIO «CHMMeTpHM» 
v,Gir = »,Gei. THE w, Maetca bopmysoli (4). J\id KOHCepBaTHBHOrO OnepaTopa 
ji Sa aa ee a b= 1, 4 MbI Tomzyyaem ycuoBMe cumMMeTpuH Gyp = Gy. 

JIemma 1. Ecau kosdbuyuenmot p(x), q(x) u3 Kaacca Q, yOoeremeopsiom: 
ycaogusm (2), a Li? — ucxodnaa pasnocmuan cxema euda (3), mo pa3sHocmHan 
@ynkyusn [puna Gj, onpedeaneman ycaoeuamu (5), u ee nepevie pasnocmnole 
OMHOWEHUA 

(G;, pir —G;,e)/h (OXSI<N, OX R<KN—1); 


(Grir2— Gs x)/h (O<SI<SN—1, 0O<R<N) 


O2€pAaHU4eHbL No QOCOAMOMHOL BeAUHUHE nocmosHHol, saeucaiueu MOAbKO Of: 
Ky, Ky. ; 

nm. 4, IIpu pelWeHHH Pa3SHOCTHBIX KPaeBbIX 3a0aY MOMET OKA3SATbCH, YTO: 
KOSPDULNEHTHI Pa3SHOCTHBIX ypaBHennit No T€M HJM HHbIM NPHIWHAaM o7peye- 
JIAIOTCH HETOUHO. OnHaKko 2KENATeJIbHO, 4TOOBI NIpH MaJIOM UCKasKeHHH KO3(p- 
PHLMeEHTOB peleHHe 3afaud MeHAJIOCb MaJIO. 


Ilycth y, HM y,— pellleHHA PasHOCTHHIX KpaeBbIX 3afat 
Ey Pe, 0, Ok (Nee celery eee (8): 


De q, Wp = 0, Yo = 1, Yn = po, 
Lp y, = ih a(Ay,| Bp — Vy) AD Diy aF 7. (9): 


IIpu stom KoadunHeHTh! ypaBHeHHA HCKaKaloTcaA MOO 3a CUeT HCKa>KeHuA 
KOSPPHIMEHTOB AupdhepeHunasbHOrO ypaBHeHHA, HOO 3a CueT HETOUHOCTH 
BLIUHCJIEHHA (pyHKILMOHAaJIOB A’, B’, D" u F", av6o, Hakoney, B pesysbTaTe- 
o6eUX YKa3aHHbIX MIpHuHH. 

ByjleM ropoputb, 4To pasHocTHas cxeMa (3) yhOBMETBOPAeT NPHH- 
MHMY KO-yYCTOHYUBOCTH, eC M3 YCJIOBUM 


N-1 N-1 

>) |AP— APlA=p(h), >) |B? —B? |A=o(h), 

‘i= it 

a pee (10): 


dy) | Di —Di|h=p(h), dy | Fi—Frjh= p(h), 


é=1 t=1 
re p(h) > 0 npn A 0, culenyeT CxOQuMOCTb pellieHHA y, pa3HOCTHOH KpaeBor 
sayauu (9) K pelleHuio w(x) 3amaun (1), T. e. 


\F,—4(x)|<pp(h) 0 npn h—0. (11): 
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Orciofa, B YaCTHOCTH, CuJleqyeT, UTO JIA KO-yCTOHYHBOH CXeMbI 
ly; —u(x)|<prlh), |y,—¥,1<pe(h), one pi(h), p(t) 0 pa kh 
Ec B ycsopuax (10) u (11) 3ameHuTp 


p(h) = O(h"), py (h) = O(n), (1 


TO Mbl HOJIYYHM TpHHIHI KO-yCTOMYHBOCTH N-rO paHra. 
nm. 5. PopmysMpyem HeOOxoAuMoe yCJIOBHeE KO-yCTOMYMBOCTH. ) 
Ilycth p(x) wMeer pa3ppiB B TouKe § = x, -+ OA, 0<Sb<], Xn =a 
Tak To p, = p(E—0)#p, = p(é-+ 0). BBegem dynkimo p(x, h), copnanat 
uLyIo c p(x) BCIOLY, KPOMe HHTepBaOB (Xn, Xn41) W (X41, Xn4+2)- Tora A 
KO-yCTOHYMBOCTH CXeMBI ee D Bua (3) HeEOOXOMHMO BBINOJIHeHHe YCJIOB 


BRB} 1 Bh+e/p,— AnAntiAnts/P, =p(h) 0 upu h-0. (1. 


HetpyHO 3aMeTHTb, UTO HeEOOXOMUMOe yCJIOBHe CXOAMMOCTH B KJacce pa 
PHIBHbIX KOSPHIHeEHTOB, ouysyeHHoe paHee B pa6oTtax (%, 4), sABJIAeTC 
culeCTBHeM HeOOXOANMOrO ycCJIOBHA KO-ycToHunBoctu (13) (upu oS p). 

n. 6. Jlemma 2. Jl6an Koncepeamuenaa cxema Li??? us ucxodHo 
cemeticmea cxem yOosremeopsiom HeobOxoOuUmMOMY YCaoBuIo KO-ycmotiuueocmu (13 

JIemma 3. I/ycmo y,, Yy, — pewlenusn Kpaeeolx 3ada4 


Lny, se OA st veo, Yn, = the; Ly, = 0, Yo = 4, Yn = te, 


20e Ln, Ly — Koncepeamusenole pasHocmAble onepamopol Buda (3'), Koadquyuenm 
KOMOPOLX YOOBAEMBOPAIOM YCAOBUAM 


Ox Ky ALK, 0:0 UDHSHG 2 iP eek (2 


Toeda umeem mecmo HepaeeHcmé6o 

N N-1 Net 

= 1 qh h eRe h Se h 

y,—9,\<C{Q | Ab— Atjh-+ DY | Di—Dila+ DFR Feat, (4 

(0<i<N) k=1 k=1 k=1 ? 
ede C -——nocmosHHan, 3aeucstuan moaoKo om Ky, u Ko. 
AHaslorudnad sIeMMa MMeeT MeCTO AIA 3aqaun (1). 


BplOupaa B KayectBe L,_, TOuHyIo cxemy Li???) (cM. (?)), a B KauecTB 


L;, — Kowceppatusnyy cxemy Lf?’ % ! yg nexoquoro cemelictBa CxeM H onupaac 


Ha JIeMMy 3, HeTpyHO JoOKa3aTb Teopemy (cp. c (')). 

Teopema 1. Ecau xoncepeamuenas cxema Li?’ ”” us ucxodnoeo cemeticme 
Umeem 6 HeKOMOPOM KAACCE Cin,, m qe my n-tl UNMeePQAAbHolll NOPAOOK mouHOCMU 
mo oHa UMeem gamom He N-lL NopxOOK mounocmu AAA KoaGrqpuyuenHmoe u 
KAUCCONO LS. *, Th. €. OAT a aeda ene tae oe 

m. 7. PaccMoTpuM Tenepb KaHOHMYecKy!o cxemy (cm. (!)) 


Ly Oy, sah (hy, 0B; gy, | Al Dig ee ee (15 


(pyHKILMOHAJIbI KOTOPOM He 3aBHCAT OT hg, HM NorpeOyeM, yTOGH OHA ROBE 
TBOpAlla HeOOXOAHMOoMy ycJloBHtO (13). 

Teopema 2. Ecau Kanonuueckaa pasnocmuasn cxema (15) us ucxodHoe 
cemelicmed cxem yOosaemeopsem HEOOXOOUMOMY YCAOBUIO KO-ycmotiuueocmu (13) 
mo Ona KoHcepeamusHa, m. e. B; = Aj4, uau B(b(s)| = A[d(1 +s)}. 


% af ; 2 
Cy Ny <1)—kaace byuKuni, umeoulmx Ha oTpesKe [0,1] HenpepriBHO mpon 
-BOAHYIO M-rO NlOpsAKa, yAOBETBOPHOMyIo ycnoBulo Tenbzepa NopsyKa ¥. 
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Onupasch Ha Teopemy 2 u nemMut 2 un 3, MoxKHO yOeLuUTECA B TOM, YTO: 
Teopema 3. Jlw6aa odnopoduHasn KoncepeamusnNaa cxema U3 UucxOOHOeO 
cemeucmea cxem yOosaembopsem npunYyUny KO-ycmotiuueocmu. 

B pesyubTaTe lpHxoOuM K culejlytonteli OcHOBHOI Teopeme 

Teopema 4. Heo6xodumom u docmamounbim ycaosuem Ko-ycmotiaueocmu 
Kanonuueckoli cxemo LY” seaaemca ee KOHCe PBAMUBHOCMD. 

Teopema 5. Jli6an Koxcepeamuenan cxema Li?" wmeem 1-ti unmee- 
PaAoHolli NnopAOOK mounocmu 6 Kaacce Qh *. 

m. 8. Ilorpe6yem Tenepb, ¥ro6nt pasHoctuan cxema Li” 1” ynospnetBopsaua 
HeOOXOAMMBIM yCJIOBHAM KO-ycTomuuBoctu 2-ro panra. 

Teopema 6. Cywwecmeyem ecOuncmeexnan KaHoNUuUecKaA Cxema («Hauay4- 
| Was KonCepeamusHasn.cxemay), umeroilan 2-ti UNMeepaAbHoLll NOPAOOK mounocmuU 


16 QY wu ydoeremeopsrowaa npunuUuny KO-ycmotiuueocmu 2-20 paHea; ama 


exema LIP @? KOHCepeamuéena i Onpedeastemca npu nomotwt PyHnKyUoHanoe 
0 0,5 

Aldi = | 4(s)ds, DIW=FIN= | o()ds. (16) 
al —=0,5 


| SaMeTHM, YTO IPH LOKa3saTeJbCTBE STO TEOPEMBI HCMOMb3yeTCA, B YACTHOCTH, 
Jemma 1. 

mn. 9. SaMeHaAnd uHTerpal, onpexenntommi A [db] B cbopmyue (16), cxemoi 

lO KakOH-HHOYb KBapaTypHOH dopMyvie, MbI MOuyyHM BMecTO Hausyuuel 


KAHOHHYeCKOH CXEMBI L\?) He€KAaHOHHYeCKy!O CXeMy 
= 1 Th Fh ah 
Liye = ae A(Vy,/ Ar), rae Af = A*[p (e+ sh), 
J 


A™(h(s)]= 2) a(5), 5; =—14 ju, m=1/J. 
j=1 
Teopema 7. Jn mozo «umo6ol onpedeneHHan @blille HeKAHONULeCKaA 
cxema Li” umeaa emopott unmeepaacnoii nopadoK mounocmu @ Kaacce Q\), 
HeoOxod0umo u Oocmamouno, umobol h,/h=O(1) npu h->0 (N- +00). 
AuanoruuHaa TeopemMa uMeeT Mecto Hu ua cxemp Lj?” Diy ret gee 


ae Gs xh sh : 
oe 79, Fi}, byuxuuonamt D™ w F™ xoropof Bpruucamorca To anasorun 


~ 


qn 
c dyHkwHoHaoMm A’. 
m. 10. B pa6ote (1) Mbl paccMaTpHBaeM aCHMIITOTHYeCKOe pa3sJIOKeHHe 
JIA pelieHUA pasHOCTHOH KpaeBol 3aaun B C/lydae HeIpepbIBHbIX KOS PHUHeH- 
(0) (p, qs f) 
ToB. Ecan p(x), q(x) uf (x) —cyukuun u3 Kaacca Q3°, a La — Hauuly4- 
iad KaHOHMYeCKad CxeMa, TO pellenve 3ayayu (8) MOXKHO TpecraBuTb B Buse 


Go) ny, Om), 


re Y (x, h)=O(1) u npegcraBaser coOoH tbyHKiMio, He HMeIOULyo Mpefesa 
mpuH A->0. Orctofa cnesyeT, YTO B CJyYae PasPbIBHbIX KOS PDUIMHEHTOB pelle- 
HMe pa3HOCTHOM KpaeBolt 3aqaun (8) He uMeet pH AO acumnToTuKu 
2-ro mopsKa. 

Tloctynuso 

31 XII 1959 


IMTHPOBAHHAS JIUTEPATYPA 


2A,.H.Tuxouos,A.A.Camapcxkuii, JIAH, 131, No 4 (1960). ? A.H.Tuxo- 
Hos, A. A.Camapcxuht, JIAH, 131, Ne 3 (1960). vA. H. Tu xOHOB, A. AL Ca- 
MapcKkuit, JIAH, 108, Ne 3 (1956). *A.H.Tuxonos,A.A.Camapcxui, JAH, 
122, Ne 4 (1959). 


* QY (ON y <1) —kaace pynKunit, umerouux Ha [0,1] _m KycouHo-HempepBIBHBIX mpo- 
H3BOJHBIX, IPHYeM M-AMPOU3BOAHAA YNOBMETBOP ACT B UHTEPBaaX Ce HEMPepbIBHOCTH YCOBUIO 
Tespyepa nopaaka y. 
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Jloxnagnn Axanemun nayrx CCCP 
1960. Tom 131, Ne 6 


MATEMATHK AN 


M. Ill. XY3YPBA3AP 
MY JIbTHNJIMKATHBHASA FPYNNMA TEJIA 
(ITpedcmaeaeno axademuxom II. C. Aaexcandposoim 26 XII 1959) 


Ilyctp K — accouvaTuBHoe HeKOMMyTaTHBHOe Teslo, Z—wueunTp Tea K. 
MuoxKeCTBO BCeX HeHYJIEBbIX 3/JIeMeHTOB Tesla K oOpasyeT rpynimy Mo yMHO- 
XKCHUIO, KOTOPy!IO MbI OyyeM oOG6o3Ha¥aTb uepes K*. Ecau Z* — MHOXxKeCTBO 
BCeX HeHYJIeBbIX 9JleMeHTOB u3 Z, TO Z* aBaAaeTCA WeHTpom rpyunp K’. 
[pynna K* jo cux mop Mano u3yyena. Xya (?, 2) Moka3an, uro K” He sB- 
JigeTcA (KOHeYHO) pa3speliMMoH rpynnok u daktop-rpynna K*/Z* He umeer 
wentpa. Cxorrt (°) o606u1H1 9TO, MoKa3aB, YTO akTop-rpynna K*/Z* He uMeeT 
HETPHBHAJIbHbIX aOeJIeBLIX HOPMAJbHbIX JewHTeeH. 

B nactosuleH cTaTbe 3TH pe3sysabTaTb! OGoOmatotca. MMeer ecto cyule-) 
ylollad OCHOBHad Teopema: | 

Teopema 1. Ipynna K* ne seanemca aokanbHo HuAvnomenmHot. Bozree) 
mozo, KaxOblil AOKANLHO HUALNOMeHMAbIL HOPMANbHOIL Oenaumend epynnol K° | 
codepxcumca @ yeHmpe Z*. Caedosamerono, dakmop-epynna K*/Z* we umeem 
HEMPUBUANLHOLX AOKANbHO HUALNOMEHMHAOLX HOPMANbHOLX Oeaumesell. 

JipyruMv CJIOBaMH, HCNOIb3yA TePMHHOJIOrHIO HU pe3YJIbTaTbI H3 padorT 
B. li. Muaorxuua (4,5), Z* apaaetca BepXHuM pafuKkasom rpynnp K*. lpyn- 
ma K" He ABJIAeTCA pawwKasbHOH rpynnof. B yactuocru, K* ue aBaaeTcCH 
RN*-paspeuuMon rpynnon, T. e. K* He o6afaeT BO3pacTaIoulHM pa3pellHMbIM 
HOPMaJIbHDIM psxfloM. JleicTBuTebHO, KaxbIH RN*-paspeliMMblli HOpMaJb- 
Hb eHTeb rpynnbl K” coxep2xutes B WeHTpe Z*. 

Vrak, MOXHO CKa3aTb, uTO Teo K cusbHO HEKOMMYTATHBHO. : 

JloKa3aTeJIbCTBO TeEOPEMbI OCHOBAHO Ha CJI€MyIOWIMX UeTHIPeX JIEMMaX. 
O6o3sHauum [a, b]=ata+1b1t jaa Henynepnix 2nemMeHTOB a u OD U3 
Tena K. 

Jiemma 1. [ycmo x u y— maxue aremenmot us mena K, umo [y, x|= 
=yxy*x*=h= 1, ede h nepecmanoeouen C KAdCObIM UZ ANCMEHMOG X UY. 
ITycme NM —Kkonoyo mHoeo4neHog om hc yervlmu Koadguyuermamu (yerole 
uucna Oepymca us npocmoeo noan P meaa K). Toeda, ecau x seasemca 
aneeOpauueckum Had A, mo h—Kopenb u3 edunuuyo. Ecau, Kpome moeo, 
y makoce sAeanemca aaeeOpauueckum nad A, mo xapakmepucmuKka mena K 
paeHa HY AIO. 

JlokasatTeanberso, Ilycts r — naumenbinas cTeneHb ypaBHeHua Hay A, | 
KOTOPOMy YyJOBJICTBOpAeT 3seMeHT x} 


[ (x) =e) + oe+...+4+a,4°=0, a; GA. 
Hecnonpsya COOTHOIMeCHHe YX = hey, NOJYW THM 


YE (x) yt = Oy + ohn t+... + ad'x? = 0. 


CaeqopaTeJIbHo, 


1 (K— 1) + ag (M—1)x+...+0,(" —1)x°1=0. 


Ecan N= 1, TO x ynopneTBopser ypaBHeHHIO CTe\IeHH MeHblue fF, YTO 
eBo3MOXKHO. [IpeqnooxHM Tenepb, YTO S/eMeHT y TaKrKe asireOpanueH 
an A Mw XapaKTepucTuka Tesla K xoneuna. Tak Kak k — KOpeHb 3 CJ MHHUBI, 
o A—xkoneuHoe rose. Jlanee, mHoxectBo T BCeX KOHeUHDIX cCyMM Bula 
aij X'Y;, aA, ABAACTCAH KOHEUHBIM TeJIOM MU, CNeMOBaTembHO, nomem. Tak 
ak x H YET, TO yx = XY, YTO NpoTHBOpedMT uCXOAHOMY MpeANoso2xKeHMIO 


Et i. 


Jlemma 2. ITycmo x, y,, A onpederenot Kak @ aemme 1. Onpedeaum 


%,=[y, 1+ x], Xin = [y, Be ls Liesalt 270, ae 


IECAu X,=1 OAA NeKOMOpoeo nN, mo x sAbaRemMcA aneeOpauuecKum Had A. 
Ilycmb, Oanee, m— yenoe 4uUcAo uz npocmoeo noaa P mena K. Onpedeaum 


AHANO2ULHO CAA 9NEMeHIMAa Mx 


(na) = [Ys yom (nx) 2g, ney le tee 12 38 es 


Ecau Oana Kascdo2o yenoeo xucna m us P cywecmeyem undekc Nm makoit, 
4mo (mx), = 1, mo xapakmepucmuxa meaa K konedna. 
m 


WokasaTeabcCTBO, SaMeTuM, Mpexme Bcero, 4TO, B CHY COOTHOUIe- 
HHA yx = hxy MW TepecTaHOBOUHOCTH SuleMeHTa A c xX MY, NomyyuM yf (x) = 
=/(Ax)y Ad NpouspobHO pawwoHanbHoH dpynkunu f (.) c WembIMH Koap- 
puuuentamu. Ecan f (x)= 0, To [y, f (x)] = f (Ax) (fF (x)) 1. Orcioga 
H=(yl+x1=(1 Fd) (1 423, x =[y, m= (+201 4221+); 
Boodute, 


Xn = ly, Tail = ll (1 ae U | ; |< 


é=0 


are DAV Ds n! 
Stal aap 
Ecam Tenepb x, = 1, TO clpapelmuBpo paBeHcTBO 


ON lias lati uence ei; ee DN et ee 
rT. €, x asreOpanyen nay A. 


Ilyctb QIt KaxKforo wesoro yncIa m (mx), = 1. Tora mx yqosaer- 
m 
30psxeT MHOroweHy Hay A, HMeHHO 


Dad) = (ky ay ba ee eae ea 
“ne 
as™ E A, lm = OU nies = 2, 
Ilyctb g—HauMeHbllad cTenmeHb MHorowleHa Hay A, KoTOpoMy yjloB- 
IeETBOPHeT 9eMeHT xX; G (x) = b, + Oyx + Dox? +...-+09x7= 0, 6;E A. Torna 


/— HaMMeHbIUaA CTelleHb MHOrowleHa Haj UNS KOTOPOMY YOBJIETBOPHAeT 
JIEMEHT MX; B KayuecTBe TaKOrO MHOrOUJIeHa MO?*KHO B3AThb 


Gm (t) = Bom? + b,mI-1 t + bymo-2 #2 +... +E bgt. 


IIpumeuaa Teopemy jeseHua (cm. (°), crp. 30) K MHorowleHam L,, (ft) 
Gm(t), Halijem TakoH MHorowleH Qm(f) c koadiPulHentamu us A, 4TO 


BE De (2) v= OB) Coal Ly we UW ROAD Gy = Ta Oat 


k 5 N m 
CpaBHuBad cCBOOORHDIe YWieHb, NonyyuMm b,™(A— 1) ™ = 6 by m', rue 
| . k N 
” —_ cpo6omublit we B Qn (t). CneqopatembHo, by"(k— 1)"™ nenutcea Ham. 
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IIpennooxUM Tellepb, UTO xapakTepucTHKa Tesla K paBHa HyJIO. TlycTep 
hk —TlepBooOpa3Hbili KOpeHb l-% cTeneHH M3 eMHUIUbI; | = Sz, So,..-, Sp —} 
HaTypaJibHble uvCJIa, MeHbiune / HM B3aMMHO TpocTpie Cc l. Jlnas Kayo 


muorouena f(A) oT A C LesbIMH KOSPPHIMeHTaMH OTIpeeJHM HOpMY\E 
h 


Norm f (A) = lI FQ). Scuo, aro HopMa oOJlaqaeT MYJIbTHIAKaTHBHSIMG 
CBOHCTBOM HU ‘sHaueHua e€ ABJIAIOTCA IeJIbIMH UHCJAaMH., 

Tax kak (Normb6,) -(Norm(A—1)) uMeer sib kKOHeyHOe YHCIO Mpoc-y 
TbIX MHOMKUTevIel, TO HalimeTcaA Takoe MpoctToe uuCO mM, KOTOpPOe He eJH1 
(Norm 6,) - (Norm(*—1)). Torga m ue feat bin (nh — 1)"", 3ro0 mporn- 
Bopeune. 

Cnenyroumli pesyibTar oueBuseH, HO TaK KaK OH CyUleCTBeH, MbI erc} 
copmMyHpyeM B Ble JeMMBI. 

JlemmMa 3. B Kaoxdoti neabenesoll HUAbNOMeNMHOL epynne mMoscHO HauimuU 
makue anemenmol x, y, amo [y, x] = yxy 1x t=h=- 1, ede h nepecmanosoue 
C anemeHmMamMuU xX UW Y. 

JlemMa 4. Kaodolli abenee HopMaAvHolll Oeaumerd epynnet K* codepocum- 
ch 6 yenmpe Z. 

Dro cilenyer us Teopempt Kaptana — Bpayspa — Xya (cm. (7), crp. 186). 

JWloka3aTeubctTBo TeopemMp! |. Ilyctb H — noKanbHO HMIbMOTeHT-§ 
HbIi HOpMaJbHbI fenmutenb uv HCE Z*. Torga, B cuny semM 3 u 4, B Z| 
HaliflyTca Takue 2uieMeHTHI a, 0, uTo [a, b] =abatb+=r-=- 1, rye  nepe-# 
cTaHopoyeH c 9/leMeHtamu a u 0. Ilyctb m—npousBombHoe Wesoe unc} 
43 Upoctoro noua P tena K. Onpenesmmm (mb), = [a, 1 + mb), (mb);4, =} 
= [a, (mb);], i=1,2,3,... AcHo, uro (mb),¢H u, B cHAyY AOKanbHee 
HWJIbIOTeHTHOCTH Tpynns! H, sieMeHnTb! a u (mb); NOpoxKLatoT HHJbNOTeHT- 
Hylo Togrpynny. 

Cre OBaTeJIbHO, (mb), = 1 jwia HeKkoToporo N,,. Tenepb u3 JIeMMbI 2 


Cal 


ciehyeT, uTO SeMenT 6 siBseTca asreOpauueckuM Hay A uM xapakTepuc- 
Tuka Tema K KoHeuHa, AHasOrHuHO JoKa3bIBaeTCA, 4TO 3IeMeHT Q TOKE 
aABIAeTCA aureOpanyeckuM Hag A. Ho Torga u3 aemMpt 1 caefyet, uTO 
XapakTepucTuka Tesla K papHa Hy. STO NpoTHBopeune. 

SameuanHne. B joKasaTebcTBe TeOpeMbI JIOKaJIbHaH HUJIbIIOTeHTHOCTb 
rpynnbt H He cosceM Ilo cylecTBy, Tak KaK HCHOMb3yeTCA TOJbKO TO, 4TO 
Kaxk]iple Ba 3JleMeHta rpyunpt AH nopoxfaioT HHJIbMOTeHTHYIO Nosrpynny- 
[pyniibl, B KOTOpbIX KaxK [ple [Ba QIeCMeHTa NOpOxXKAaoT HUbMOTeHTHY!O TNO]- 
rpymny, B. MW. [lasorknn (°) nasBam ca60 HHbNOTeHTHDIMH. OfHaKO JO cux 
MlOp H€H3BeCTHO, CYUIeCTBYIOT JIH Ca6O HHbNOTeHTHbIC, HO He JIOKaJIbHO. 
HHJIbIOTeHTHbIC PpyIilbl. 


Ilentp Z° rpynnp K* oOsafaer elle OAHHM HHTepecHbIM CBOMCTBOM, 
a WMCHHO OH ABJIACTCH M€PBHIHbIM HOPMAJIbHbIM JeNHTeeM B CMBICIe 
K. K. Ulykuna (*). Hanomuym, sro HopmMasbupii pemmtenb N rpynnpi G, 
OTAHYHbIA OT CaMOH TpyNMbl, HasblBaeTCH NE PBUUYHKIM HOPMAAbBHEIM 
ewuTeseM, ecu “3 cootHomenua [A, BJ) CN, rue [A, B]) — B3anmupiit 
KOMMYTaHT MHBapvaHTHBIX B G noxrpynn A un B, cnenyer, uro xoTA Opt 
oqHa 43 Dozrpymn A, B cogepxutca BN. Vpynya G na3pipaetca ep BH Y- 
HOW, eCIM e€ CMHMYHAA NOArpyniia ABJIAeTCA NMe€PpBHUHbIM HOPMaJIbHbIM 
qemutesiem B G. B padore (*) fokasano, uro N saBaaetcs nepBudHbiM HOp- 
MaJIbHBIM ReMTeeM Tpynlbl G Tora u TOKO Torga, Korga sbakTop-rpynna 
G/N sapsseTca TepBuyHoH. 

Teopema 2. Z* seasemes nepéluHolm HOpMaAoHoLM Oeaumenem epynnet K* 
u, Caedoegamenono, K* /Z°— nepeuunaa epynna. 

CnepBa 3aMeTuM, uT0, B cHsly Teopempr Kaprana — Bpaysapa — Xya (’), 
HMeeT MeCTO CJlefyIoulad sIeMMa: 

JIemma 5. Ecau N —nopmaaonoii Oeaumere epynne K* u NG Z*, mo 
yenmpaausamop nodepynnot N @ K* coenadaem c Z*. 
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Jloka3atenabcrBo Teopempi 2. Ilyctb A un B—nHopmaspupie jesH- 
emu rpynunp AK", npuuem BC Z*. Torna uns [A, B]CZ* cpasy BpiteKaer, 
7o [[A, A], B]} = 1, T. e. [A, A] conepxutca B WeHTpamM3aTope Noszrpynmpt 

u K*. B cuny aemmpr 5, [A, A]CZ*. Bauny teopempr 1, AC Z’. 

Bpipaxaio riyOokyro OuaroqapHoctTh mpod. 


A. Y. Kypoury 3a pyko- 
ojcTBO padoToH. 
MockoBcknh rocyapcTBeHHbIt yHHBepcnter Tlocrymuso 
um. M. B. Jlomonocosa 25 XII 1959 
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Jloknagp AKayemMuu HaykK GGEP 
1960. Tom 131, Ni 6 


A. B. YEPHABCKHMH 
O JBYKPATHDbIX HEMPEPbIBHbIX PAS3BHEHHAX LIAPA 


(IT pedcmaezeno axademuxom IT. C. Aanexcandposoim 25 XII 1959) 


1. Sra cTraTbA NOCBAMeHa JOKasaTeIbCTBY B Culyyae N<3 ciezyroulero mpeyz 
-JIOXKCHHA: 

#« Teopema. Bo eécakom xenpepisnom pasbuenuu wapa Q* (n<3) xa napi 
mouek natidemca eboLponcdaroyulica 6 MoukKy anemeHM pasOUueHUA. 

PaccyXeHHA MpoBOAATCA Qa ciyyaa Q*, HO MPpHMeHMMbI UM WIA MeHbIUM: 
pa3MepHocTeH, a C HeOOJIDIJHMH H3MCHCHHAMH UH JIA SBKJIMJOBbIX MPOCTpaHcT. 
Er, n<3. Han n=1 yjoka3atembctBo Opinio yaHo Xappombyom (3), Was 
n= 2 Po6eptcom (*). 

2. Ilycrb uMeeTcAH WByKpaTHoe HelpepbiBHOe pa3sOHeHHe HeKOTOPOrO po 
-cTpaHcTBa. Mpl Ha30BeM TOUKH, BXOALHe B OHH QJICMEHT pasOHeHHA, COT p # 
0K CHH BIMH, HU TOUKY, COMPAKCHHY!IO TOUKe X, OOO3HAUHM Yepes x. Henpe 
PbIBHOCTb Pa3sOHeHHA O3HAUAET, YTO ECJIH TOUKA Y MOCTATOUHO OH3Ka K TOUKE X 


TO COMPAKeHHAA TOUKA Y JICKUT HOO BOIH3H OT X, IHOO BOIH3H OT X. " 
3. Caenyroulaa Teopema HptoMeua (Teopema 2 uz (1)) 6yqeT ucnoOb30BaHa I 
-pOpMe, KOTOPY!O MbI Ha30BeM JIOKAJIbHbIM CJIyyaeM STOM TeEOpeMBI. 
TeopemMa Hbwmeua. Muxooecmeo nenodeustHolx mouek paeHomepi 
HO HeNpepbiGHOl UHBOAIOYUU CBABHOZO NOKAAbHO IBKAUOOBA Npocmpancmea HU2dE 
He NAOMHO UAU coenadaem co Bcem Npocmpaxncmeom. 
JloKanmbHHH ca yuah Teopemp HpwmMmeua. Ecau 6 z0- 
-KQNbHO 36KAUOO6OM Npocmpancmee E 3adaHo monoaceuueckoe Omobpancenue | 
okpecmuocmu O nekomopoti mo4ku x 6 amo 9Ke Npocmpancmeo u ecau f Umeem ne- 
puod 2 na O YJ f(O) u ocmasasem nenodeuxcnHoll mouky xX, mo 6 HeKOomOpou OKpe- 
cmnocmu B mouku x mHoocecmeo HenodeudcNolxX mouek f HUede HE NAOMHO UAU 
2anonnsem ee. 
Jd LOKa3aTeIbCTBA BOSbMEM LapOBy!0 OKpecTHOcTb H TOUKH X Taky10, 4TO 


[AJULF(H)] c Of (0). 


Mbt o6o3Hayaem yepes [M]x, Intx(M), irx(M), coorBercTBeHHO, 3aMbI- 
KaHHe, OTKpbiITOe AApO WH rpaHully MHOxecTBa M BX. 

3a TpeOyemy!lO OKpeCTHOCTh TOYKH xX OCTaTOUHO, B CHJy TeOpeMbl 
Hptomena, B3atb B= HUf(H), nockombky BTopoe caraemMoe ecTb TOMOWIO- 
rHyeckHH OOpas MepBoro, 06a OTKDpbITbI, CBASHbI, MepeceyeHHe CcOepxUT 
TOUKY X WM He NycTo uf HenpeppiBHO Ha [B]. 

4. IIpemBapuTeabuoe noctTpoeune. Ilycrh Q?— wap, pacnono- 
XKeHHBIN B SBKMLOBOM MpoctrpauctBe E* c rpannueH S?. IIpeaqnonox«xn, 
‘4YTO CYIleCTByeT HENpepbIBHOe pasONeHHe ¢ Iapa CTporo Ha Mapbl ToueK. 


O603HauHM 3aMKHYTO€ MHOXKECTBO TOUeK xX, MIA KOTOpHIX d(x, y>-S 


co 
(d — pacctosnue Mex,y TouKamy), yepes M,. Ilo npeznonoxenu, Q? = U My. 
n=1 
O6osHauum Tenepb Q* uepes Py, a cymMy oTKpbITEIX anep M, BP, uepes Hy. 
Tak Kak P, Mono, 10 usBecTHOMy cBotcTBy Bapa, H, Bclogy unotuo Ha Po. 
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| (oe) 
| = Po\ HH 3aMKHyTO H Hurye He MOTHO B Py. Kpome toro, Py = U(M, 1 Pi). 
n=1 


co 
proxwum Hy = AO tate Ma FP) W P,= P,\ Hy. P, 3amMKuyTo, Hurge He 


| IIpomecc ectecTBeHHO Tposom«Kaerca m0 MHAYKUMH UW flaeT HaM cTporo 
DBIBAIOULYIO MOCJI€MOBATeMbHOCTh 3AMKHYTbIX MHO2KecTB P, H MHOKECTBA Hy. 
jaMleTCA V<@, Takoe, uTO Py nycTo. SuHauntT, Q® ectb cymMMa Herepece- 
AIOIWMXCA MHO*KeCTB Hy, OMa< vy. 

5. JIeMMBI. 


JlemmMa 1. Py ecmo mnoorecmeo movex, 6 u06oli oKpecmHocmu Komopelx 
Oepscamca conpsscenHole napol, a H,— mnosecmeo moueK, obnadarwux 
pecmHocmamu, KOMopble He COdepsxcamM CONnpsAIKeHHbIX nap. 

lokaxkeM BTOpylo yacTb wemMbI. Ecau x mexuT B OTKpbITOM Ampe Mp, 
D BOMH3M X HET COMpsAxKeHHBIX Tap. Ecnu xe x WMeeT OKpeCTHOCTh 6e3 
DMpAXEHHBIX Nap, TO TOUKH, CONpPAxXeHHbIe TOUKaM H3 MaJIOH OKpecTHOCTH 


= il = 
) HOIKHBI JeKaTb B MaJIOH OKPECTHOCTH X, M, 3HAYWT, ECM — <x, 92), 


OX JI@KUT C OKpecTHOcTbIO B My, T. e. x€ Hy. 

JlemMa 2.Coomeemcmeue x->x ecmb 2omeomopmusm 6 oKpecmHocmu x, 
Au xE A. 

B cuay MpesbilyujeH JIeMMbI, HeMpepbIBHOCTH pa3sOveHHA ~ M OTKPBITOCTH 
HomecTBa Hy, Weslat OKPeCTHOCTb xX MepeBOAHTCA ITHM COOTBETCTBHEM 
OKPe€CTHOCTh xX. 

Cnefzctapue. Ecau BHyTpeHHaa ToukKa wapa x@Hyo, To uM xX exKUT 
HYTPH Wapa HW MpHHagsexuT K Hy. 

JloctaTouHO IIpHMeHHTb JieMMy 2 K WiapOBOl OKPeCTHOCTH TOUKH Xx. 

JIemMa 3. Ecau x€P,, TO Kak yrofqHO OM3KO K X JlexKaT CONpA*KeH- 
ple Tapbl, NpHHaexawjue K Ho. 

IIo noctpoennio, H, Bcioxy mioTHo Ha Q%. Ecum Opi aia Bcex ToueK H, 
JIM3H X COMpPAXKeHHBIE TOUKH JeKaH Obl BONM3H OT xX, TO, MO Helpepbis- 
NTH P, BOOOMe BCe OCTAaTOUHO OMH3KHe K X TOUKH UMeJIM Ob! CBOM COIIps- 
CHHbI€ BOJIH3H X, T.e. X Jexkasa Obl B Ho. 

6. OcHOBHaA NeMMa. OmoOpanenue wapa na cedA, onpedenenHoe 
edyroljum oOpa30m: 


C(x, eo Ee Pi (1) 


e(x) =x, ecau x€H,, (2) 


Nb HenpepoleHan UHEOMOYUA wapa. 
TlokasatesbcTBO paciiafaeTcA Ha TPH 9Talla: CHa¥asla MOKasblBaeTCA, ITO 
HeIpepbIBHO BO BHYTPeHHMX TOUKAX Wapa; 3aTeM, TO @ eCTb MHBOJIOUMA 
HaKOHel, YTO € HeMpepbiBHO B ToUKax S?. 

Tloka3aTebcTBO HeMpepbIBHOCTH @ BO BHYTPe€HHUX TOUKaX NpOBOAUTCA 
 HALYKUMM fia MHoxecTB H,. Ero HellpepbiBHOCTb B TOUKAX Hy cnenyer 
jemmel 2. Ilyctb e HenpepbiBHO B. TOUKaX Bcex H, WA %<B uM NycTb 
‘Hg. TlokaxxeM, 4TO € HelIpepbiBHO HM B TOUKE X. 


OxpyKHM X HM X §-OKPeCTHOCTAMH, NOJ102%KUB 


0<e<min (q(x, acy sa (x, PoiaU S?)) (3) 
Torya . 
[0.(x)]N[0. (x) =A, (4) 
[O. (x)IN(HyUS?) =A Aaa 7 > B. (5) 
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[lo HenpeppBuocTu pasOnenusa 9 BbIOepem 6, > 0 TaK,yTO ecM y COs, (2% 
To y€O.(xUx). Tlo nocrpoenmio mHoxectsa Hg, Tak Kak x€Hg, MOK) 
naira 5, >0 tTaKoe, yro y GO, (x), ecau y € Hg Oz, (x). 

Iyctb 0< 6 <min(e, 6,, 5,). Paccmorpum e B Os(x). Ona Heno,BHxKI— 
B TOUKaXx Bcex Hy, iA a >O0, H, 3HAdMT, HeEMpepbIBHOCTb e€e€ B TOUKAaX 
MOXKeT HapyWHTbCA JIMIUb U3-3a TOUeK Hp, CONpAXeHHbIe K KOTOPbIM Jle2K! 
B O.(x). OGo3HauHM MHOxKeCTBO Takux To¥eK yepes M. IloKaxem, 4TO : 
ycTo BOH3H X. OHO, OYeEBHAHO, OTKPHITO U 


rp, ® C He, (qf 


TaK KaK B rpaHuyHo Touke M, He nexameh B Hg, HapyuiMuacb Ob HeNpEE 
PbIBHOCTh @, KOTOPy!O MbI lipesiouaraem TO HHAYKUMH BcIOy, KpomMe H 
OnpejenuM Ha Os oToOpaxkenve g, NOJIOXKMB 


gy) =, ecm y EO; (4 
g(y)=e(y), ecan ye. (a 


Tlokaxem, uTO g HelIpepbiBHO Ha Os. Sto acHo Aaa ToueK Hy B Os. Ln 
touek H,, 0<a< 8, 9To cnenyer u3 (6), (8) H HeNpepbiIBHOCTH e€ B 9TH 
Toukax. Ilycrh y@H, u y’ —Onu3kan K y TouKa. Ecum y’ pnHayiexy 
K © um A,, O<a<68, To y’ HenogBHxKHa, Kak KW y. Ecnn xe y’€H)\ Ty 
To g(y’)=y' u g(y’) ocraetca BOnu3sH y. Mrak, g HellpepbIBHO BO BCe 
Toukax Os. Mmeror mecTo yciOBHA JOKasIbHOrO ciyyad Teopembl Hbtomena 
Ilo nemme 3, He ucuepmpiBaer Bcex Touek Hy BONH3u TOUKH x. TlosTom 
MHO2KECTBO HeIOBHXKHbIX TOUCK OTOOPaxeHHA g HE COMEP2XUT OKPeCTHOCT! 
X WU, 3HauHT, CyWlecTByeT OkpecTHOCTb B, B KOTOPOH MHOKeCTBO HEMOABHXKHbE 
Touek g Huryge He nwoTHO. Tak kak ® orxppito, © nycto B B. CneqoBatesbHo 
g copliafaet B Bc e HW e@ HeMpepbiBHO B xX, KaK WH g. Mrak, KakoBo Obl HI 
OblIO %, € HeEMpepbIBHO B TOUKaX HT, HM, 3HaYMT, BCIOAY BHYTPH Ulapa. 

IlokaxkeM Tellepb, 4TO e ecTb HHBOMOUNA. B cuuly CeqCTBHA H3 JeMMbI 2 
OcTaTOUHO MOKa3aTb, uTO ecw x€ AH, S*, TOx€H,. Tlokaxem cuHauasa 
uto x S®. Ecuu Ont x€Q?/S?, To, mo cneqcTBHIO H3 semMMbBI 2, xEP,. Tk 
jieMMe 3 BOJM3H OT X eCTb CONpsAxKeHHbIe Napbl 43 Hy. C Apyro cropoubi 
MOXKHO HalTH B Hy) conpsxXeHHYIO apy y HU Y TaKyl!O, 4TO y JleKUT BOMKSE 
OT X,ay BONM3H OT xX. SHAUUT, € TEPNUT Pa3pbIB B TOUKE xX, YTO HEBO3MOXHC 
BO BHYTpeHHelt Touxe. Htax, x nexut Ha S. Tlokaxem, uto x€H,. B cum 
TOJIbKO 4YTO JOKA3aHHOrTO H JIeMMbI 2, COOTBETCTBHE Y —> Y TOMOJOrH4eCKH OTO 
OpaxkaeT oKpectHocTb O,(x) C Hy Tak, uro tTouku S? nepexogat ua S? 
a BHYTPeHHHe TOUKM BO BHYTpeHHHe. CyleqopaTesbHO, e(O.) ecTb OKpecTHOCT) 
TOUKH X, He HMeIOULAaA COMpsAKeHHBIX Map, eculd HX He uMeet OQ,. Ilo seme | 
Daeg 

M3 sToro paccykeHHA BbITeKaeT, 4TO € HeMpepbiIBHO B TOUKax Af, 
Octajlocb 10Ka3aTb, YTO @ HelpepbIBHO B TOUKax P,() S?. Tycth x € PQS? 
Ilo nemMe 3, B OOOH OKpecTHOCTH x NexKaT CONPARKeHHbIe NMapbi, puna 
jexkauywe Hy. Ecau e@ pa3pbiIBHO B xX, TO KaK yrofuo Onu3KO K x mexKa 
ToukH H,,| ConpsxKeHHbIe K KOTOPbIM HaXOsTcA BOIH3u oT x. MHoxectBo 
TaKHX TOYCK OTAeeHO B Kak YFOLHO Mado oKpectHocTH x or H,\ @® uc 
»kecTBOM P,. Kak fyroqHO OM3KO OT X MO2%KHO B3ATb TOUKy 4} P, [PO] £ 
Mint Q’, ue OyneT paspbiBHa B Y, YTO H€BO3MOX%KHO, TaK KaK y JIexKH 
BHYTpH apa. 

7. JloxasaTeabctBo Teopembi. Mbi noKasaiM, 4TO e ecTb Hempe 
PbIBHaA HHBOJIOUMA Wapa. Kpome Toro, NokasaHO, 4To ecau x €H, S?, ut 
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u x€H,S*. S10 nosBonser ceqyouLNM OOpasom pacripocrpaHUTh e BHe Q?. 
Yepes Kayo Touky x€S® npopeyem ayur(x) u8 weHTpa mapa, Mu ecaH 
x€H), TO KaxKJOH BHeWIHeH TOUKe 9ZTOTO syYa MOCTABUM B COOTBeETCTBHE 
paBHOylaeHHy!O OT eHTpa TOUKy syua r(x). Ecau we x€ Py, To BHelHUe 
TOUKM Jyda f(x) OcTaBHM HeNOBHKHDIMH. 

lanee nononHum £E* HenogBuxHo TouKOH p fo ccbeppr S*. ScHo, uT0 
Mbl TIOJYYHM HelpepbIBHYIO HHBOWIOMNIO Ha S*. MuorxKecTBO HeMOJBHKHbIX 
TOUeCK HEMPePbIBHOH WHBOJIOMMM TpeXMepHoH ciepbl, Kak NoKa3au Cmurt ((?), 
etp. 707), roMeoMopdHo cdepe MeHbileH pa3sMepHocTu. Bo3sMoxHbI clyuaH: 
—1,0, 1,2. Meppnimt ornanaet, Tak kak m0 KpaiiHefl Mepe p HenosBMKHa. 
Bo BTopoM cJlyyae — Hy JIbMepHou cibepbl, 7. e. Mapbl ToueK, Py, cofepxXUHT 
OMHY TOUKY, KOTOPas He HMeeT COIPA*KeHHOM, TaK KaK xX HM X MIpHbaywexat 
K P; unu K Hy OMHOBPeMeHHO. STO MpoTHBOpeYUT NpeRNONO*KEeHHIO. 

Tlocnequne Ba cyyasa CBOAATCA K NpesEyyuemy. B camom jene, nyctb K — 
MHOXKECTBO HEMONBUXKHBIX TOUeK e B S*.Torgza K\ Q? npemctaBaaer Cobol cemel- 
CTBO JIY¥eH, BLIXOJAMLMX H3 TOUKH P UM 3allOJIHAIOWLMX e€€ OKPECTHOCTh C rpaHH- 
wel, mexkaeH va S*. B nepBom cayuae Takoe CeMeHCTBO 3aNOJIHAeT MpOcTyIo 
Wyry, a Bo BTOpoM 2-KseTKy. Tak Kak K ectb ccdhepa, To u P, TakxKe eCTb MpoctaA 
Ayra win 2-KeTKa, T. e. 1H60 Q', amn60 Q?. IIpu stom ¢ uHAyuMpyer Ha Py 
CTporo AByKpaTHOoe HelpepbiIBHOe pasOneHHe. B TakoM cstyyae K P, NPHMeCHHMbI 
paccyxeHua, MpoBeseHHpre Ja Q?. [loptopaa UX OAMH WIM [Ba pa3a, MbI IpH- 
eM K TOUKe, He MMelOMleH, B MpOTHBOpeuHe Cc MpeANOORKeHHeM, COMP AKeH- 
HOM TOUKH. JloKa3aTebCTBO OKOHYECHO. 

ABTOp BbIpaxkaeT HCKPeHHt010 OlarofapHoctTb mpod. JI. B. Kesqpum 3a BHH- 
MaHuHe K 9TOH paooTe. 


MatematTuyeckui HHCTHTyT uM. B. A. Crexsosa Tloctynuuo 
Axkayemuu Hayk CCCP 24 XI 1959 
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Ann. Math., Second ser., 40, Ne 3, 690 (1939). 30. G. Harrold, Duke Math. J., 
5, 789 (1939). *J.H. Roberts, Duke Math. J.,6, 256 (1940). 


4% 1275 


Jloxnxannr Akxagemun nayrk CCCP 
1960, Tom 131, Ne 6 


MATEMATHK AW 


A. C. UIBAPL 


YCTOMYUHBOCTb CTAILHOHAPHbIX 3HAUEHHH 


(IT pedcmaenexo axademuxom IT. C. Aaekcandpoeoim 21 XII 1959) 


Ilycrp Ha Aucbdepexunpyemom MHorooépa3nu E yelictByer rpynna Gu ua Ef) 
ompeyeneHa udpepenunpyeman dbyHkiwua J, WHBapHaHTHad OTHOCHTEJIbHO f 
rpyunpt G (MHoroo6pa3ne E MmoxKeT ObITb O€CKOHCYHOMEPHEIM, T. €. JIOKAJIbHO 
6aHaXOBbIM MIpOcTpaHCTBOM, HanpuMep, cdepoH B rusbOepTOBOM npocTpaH- | 
cTBe). B cuuly HHBapHWaHTHOCTH (byHKWMu J OTHOCHTeIbHO rpynnbl G MOXKHO pac- f 
CMaTpHBaTb J Kak (pyHKWMIO Ha NpocTpaHcTBe TpaekTopuk E/G u nomyuuTb 6o- | 
Jee CHJIbHbIC OWCHKH YHCa CTAWMOHApHbIX TOueK (PyHKWMH J, 4eEM Te, KOTOPHIe | 
UMEIOT ME€CTO JIA MPOH3BOJIbHOK (yHKWHH Ha MHOrOOOpasuH E (1). M. A. Kpac- 
HOCeJIbCKHM MOCTABHJI BOMPOC: HeJIb3A JIM MCMOJIb30BaTb HHBAPHaHTHOCTh (PyHK- | 
Wuu J OTHOCHTeIbHO rpynnbl G, uTOObI WaTb OLCHKY YHCJIa CTallHOHAaPHbIX 3Haye- | 
HHK (yHKWMH, O1M38KHX K PyHKWHU J, HO y2xKe He HHBAPHAHTHbIX OTHOCHTEJBbHO | 
rpynnp G. MHaye 3afaya Moxer ObITb CPOPMYJINPOBaHa Tak: OLCHHTb YHCIO CTa- | 
IMOHAPHbIX 3HayeHH CbyHKuMH J, YCTOMYMBEIX IPH MaJIbIX BOSMYILeHHAX (PpyH- 
KIM J (BOSMYUICHHA He OOA3aTEIbHO HHBAPHaHTHbI OTHOCHTeIbHO rpynnpl G). 
Hactosuladt 3aMeTKa MOcBALeHa pellieHuio sTOH 3aqauu (M. A. Kpacnocenb- 
CKHM pellins (7) NOcTaBseHHY!0 HM 3aayy B Ciyyae, korgla MHOrooOpasue E sB- 
JIAeETCA CepOH B rHJIbOepTOBOM NpocTpaHcTBe, a rpyuna G cOcTOUT u3 TORTEcT- 
BCHHOFO MpeoOpa3s0BaHHA HW WeHTPadbHOH CHMMeTpHh). 

B aibHeHWleM Mbl OyeM HasbIBaTb MPOCTpaHCTBOM ToMOsOrMuecKOe Mpo- 
CTpaHcTBo, dyHKMelH — HeNpepbIBHY!0 JleHCTBUTebHYIO PyHKIUMIO, PiaqKuM 
MHOrOOOpasHeM — KOHEYHOMEPHOe 3aMKHYTOE TlaqKoe MHOrooOpasue, Audbpe- 
peHuupyemou PyHkuueH — pBaxE Wudppepenyupyemylo PyHKUMIO, paccs0eH- 
HbIM IIPOCTPpaHCTBOM — JIOKaJIbHO TPHBHaIbHOe pacCOeCHHOe MpocTpaHcTBO. 
Yepes {f>«} ({f<a}) o603HayaeTca MHOxeCTBO ToOueK, re dyHKuNa f npu- 
HMMaeT 3HayueHHA a (<a). 

Ilycrb f — dyHKkuua, onpexenenHad Ha mpoctpauctBe X. Uncao a Ha3bi- 

BaeTCA KPHTHYCCKMM 3HadeHHeM (yHKUMH f, ECM BO%KeHHE MHOKecTBa {f<a} 
B MHO*KecTBO {f/<a%} He ABAAeTCA ca6oH rOMOTOMMYeCKOL SKBUBAasIeHTHOCTbIO 
(9TO ONpeseeHHe HeCKOJIbKO OTIHYaeTCA OT OOHIHOTO). 
_ Hlyctb p : E--B — paccnoennoe mpocrpaucrso; J — dyHkuna ua 6ase B; 
J — dyuKuna Ha Mpocrpaucrse paccoenua E,"onpeqensemaa dopmysoi J= 
=Jp (pbyukuua J mocTosuHa Ha COAX paccloeHua p : E->B; oOpatuo, Bcakaa 
(yHKWUMA, MOCTOAHHaA Ha C/JIOAX, MOXKeT OnITD NOMyyeHa OMMCaHHBIM BBIILe 
cmoco6oM H3 (yHKWHH Ha 6a3e). 

Teopemal. Mxooecmeo Kpumuueckux snavenud dynxyuu J coenadaem 
C MHODCeCMéOM Kpumu4eCcKUX 3HaYeNUu dynKyuu it 

JA NOKasaTeIbCTBa NOCTATOYHO COcMaTHCA Ha CueLyroulee TIpoctoe yTBepx- 
jeHne. 

IIpeanoxenne 1. Ecau B,—nodmnooecmeo 6a301 B paccaoeHusn p: 
E->B, mo eaosenue maoocecmea B, @ B moedau moabko mozda aeanemca 
caabotl 2omomonuueckoli aKeueaneHMHOCMoIO, KOe2Oa BnOreHUe mNOD#CeCMea 
p*(By) @E seasemca caaboti eomomonuueckott axeueanenmunocmoro. 


CneactBue 1. Ec B ycnopuax teopemet | E—raanKxoe muoroo6- 
pasuve, a dyHKunsa J gudbdpepenunpyema, To BcAKOe KpuTHYeCKOe 3HayeHHe & 
yuxunn J ABJIACTCA YCTOHUMBbIM CTaIlMOHapHbIM 3HayeHueM (pyHKUMH di 
ecJIHM MHOxKecTBO {J Ca} ABAeTCH OKPeCTHEIM peTpakTom. (Uuco0 o Hasbi- 
BaeTCA YCTOHUMBbIM CTalMOHapHbIM 3HaueHueM (byHKuuU J, ecu A BCAKOrO 
-e>0 natgetca Taxoe 8>0, uro y mo6oili Aupdepesuupyemoh dyaxkuun K 
Ha Muorooopasuu E, ynopnetBopsomei ycnosmio |J(x)— K(x)| <6 ama Bcex 
X€E, wMeetcA cralMonapHoe 3HaveHHe, OTMU4AaIOMeecs OT % MeHee YeM Ha &.) 

Teopema 2. [Tycme E u B—eaadkue mnozoo6pasua; p: E — B — oug- 
chepernyupyemoe paccaoenue co caoem F; J — Ougdheperyupyeman mynkyun na B; 
pil pednonoocum, 4mo yNkKuyuA J umeem s CMAYUOHAPHbLX BHAXeHULL, 
KOMOpblM COOMBeMCMEYIOM MHOIMeCMeA CMAYLOHAPHbLX mMoUeK pasmepHocmeli 
Ry, Ro,...,Rs (cuumaem, umo uucaa k; pacnoaosenel 6 nopsdKe yOoleaHus). 


To2da “ucao ycmotiaueelx cmayuonapHelx sKavenudi @ynKuyuun J oyenueaemca 
cHUsy HaUuboAolUUM 4aucnom t, OAR KOMOpoeo 


ky tkot...+ ha <cat B+ (t—1)(dim F — 1). 


B caywae, Kkoeda catB=dimB+1, ama oyenka ne morem Ovlmo 
yayuuena. 

Ilyctp M—ruaayxoe mMHorooOpa3ne; f — Auddepenunpyeman PyHKUMA Ha 
M; «—cvTauuMoHapHoe 3HaveHHe qdbyHkuun f. MuorxKecTBO cTallHOHapHblx 
ToueK (pyHKiMu f, B KOTOPHIX (pyHKUMA MpHHNMaeT 3HayeHHe %, OOO3HAYHM 
S,(f). ByaeM ropoputb, uTO MHOKECTBO CTAIHOHapHbIX TOYeK, COOTBETCTBYIO- 
jee CTAUMOHAPHOMY 3HaueHHIO & cbyHKunu f, ycTOMYHBO HMeeT pa3MePpHOCTb 
sku mucatb sdimS.(f)>k, ecnu gaa Beskoro ¢>0 Haliyetcax Takoe 
6>0, uro mo6aa (tbyHKUMA g, yNOBMeTBOpatollaa ycnoButo | f (x)— g(x)|+ 
+ | grad (f (x) — g(x))| <6 ana Beex x@ M, sn60 aMeetT oTsmnuatouleeca OT 
® MeHee 4EM HAS CTAlMOHapHOe 3HaAYeHHe C MHOKECTBOM CTAllMOHapHbIX TOUeK 
pasMepHoctu >k, mH60 HMeeT HECKOJIbKO CTAIHOHApHbIX 3Ha4eHHH, OTIHUAaIO- 
IMHXCH OT &® MeHee eM Ha e (cuHTaeM, uTO B M BpBeyeHa KakuM-s1MO0 
Cloco6oM pHMaHOBa MeTpHKa HM OOo3HauHM uepes | grad (f (x) — g (x))| quMHy 
BeKTOpa rpayueHTa). 

IIpeqnoxeunue 2. Ecau cywecmeyem maxan okpecmuocme V mxoote- 
cmea Sa(f), amo Ora KeKomopoeo = >O0 moOmHHO HallmMuU MaKUe KAACCbL KOzO- 
MoONoeUuti 


EG H.(V\{f <a—s},. A); eH’ (V\ {f<a—s}, B), 


umo KAQCCbL KOeOMOAO2UtL E U E-N BbICeKAIOM HeHYAesolE KAQCCbL KOZOMOACeUL 
Ha mHoocecmee V(V{f Ca}\{f<Ka—s} u Ayaesole Kraccbl KOzomoAceUn Ha 


MHoocecmee (Vn {f <a}\u)\{f <a — &}, ede U— stobaa oKpecmxocms mHo2te- 
cmea S,(f), mo sdimS,(f) >R. : 

Uepes H(X, A)[H-(X, A)] 0Go3HayaeTca rpynma KoroMosornh (c KOM- 
laKTHBIMH HOCHTeIAMH) B cMbicue AnekcaHyepa—Cranbepa c Koappunnex- 
TaMH B JlOKasbHOH cucreMe A; mpoM3BefeHHe KJIaccoB KOroMOsorul §&-y 
-paccMaTpHBaeTCA KaK 3JIeEMeHT FpyIIIbl H.V\{f<a—s}, A®B.) 

B csyuae, Kora BbINOJHeHbI YCOBHA MpeswoxwennA 2, OyeM NMCaTb 
hdim Sa(f) >k; momb3yscb 9THM OOO3HAYeEHHEM, MOXHO 3allHCaTb MpeMNox%Ke- 
Hue 2 B BUJe HepaBeHCTBAa: 


s dim S,(f) >hdim S, (f). 


Ilyctp E n B—raazKue MHorooopa3us; p: E—-B — Aucepenuupyemoe 
paccsioenne; J — Auddepentiupyemax dyHKunAa Ha B; J =Jp. Jlerxo npo- 
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BepHTb, UTO MHO?KECTBA CTAIMOHAPHbIX 3HaveHHH dbyuKuni J u J copnaaroilg 
uM 4TO : 
s dim Sy (J) <s dim Sz (J) + dim F 


(sTo cmemyeT u3 cooTHomeHHA Sq (J) = p*(Sa (J). 
OcraeTcA OTKPbITbIM BOTIpoc: HMeeT JIM MeCTO PaBeHCTBO 


sdim S, (J) =s dim Sq (J) + dim F? 


Ojnako MOKHO NoKa3aTb, YTO B CJyyae, KOorfa paccyioenue p: E— Be 
ABIACTCA PeryJAPHbIM HAaKPbITHeEM, IPH HEKOTOPbIX yCJIOBHAX 9TO COOTHOILIE-} 
Hue BbINowHAeTcA. MMeHHo, HMeeT MeCTO ; 

Teopema 3. JTycmo E—eaadkoe muoeoob6pasue, G— KoHeunan epynna) 
Ouggepenyupyemolx npeobpasceanuti mxoezoobpasua E, Oeticmeyrwaa na E 


6e3 Henodeuacnolx mouex; J — Ouddeperyupyemaa dynkyus na E, uneapuanm- hy 
HaA OMHOCUMenbHO epynnet G; J —coomeemcmeyroijan dynKkyus Ha npo- fi 
cmpancmee mpaexkmopui E/G. Ecau 


hdim Sq (J) = dim Sa(J) = k, 
mo 


~ ~ 


hdim S,(J) =sdimS, (J) =s dim Sa(J) =k. 


Tlycrs A — nepwoguyeckuii onepaTop B ruabOepToBom mpoctpauctTsBe H, ¥ 
npeoOpasyroulwi equnHnuny1o cdepy S mpoctpanctsa H B ce6a. IIpeznouoxum, | 
yTO onepaTop A yyoBJeTBOpseT ycoBuIo JIumuMia MU YTO BCAKaA CTeMeHb one- } 
patopa A 1H60 ABIAeTCH TORMECTBCHHbIM TIpeOOpa3s0BaHHeM, JIHOO HMEET JIM | 
oOJHY HenozBHxKHyI0 ToUKy 9. Ilycth F(x) — caa6o0 HempepbIBHbI H PaBHOMEPHO ° 
uddepenyupyembllt (yHKWMOHa, OMpeeeHHbIH Ha CHHHYHOM Wape T npo- 
cTpaHctBa H uv yoBuerBop salou ycnoBusm: a) F(Ax) = F(x), xGS; 6) F(x)>0 
mpu x + 0; F(®#) = 0; B) Tx +9 npn x0, FO = 0 (uepes [ o603HayueH one- 
paTop rpaquenta dyHKuHoHaa F(x), vepe3 9 o6o03HauaeTCAH HYJIb mpocTpaH- 
cTBa ff). 

Teopema 4. @yxxyuonan F(x) umeem Oeckone4Hoe 4UCAO pa3sAu4Holx 
YCMOULUBLLX CMAYUOHAPNOLX 3HALeHUL. 

YCTOHYMBOCTH CTalMOHaPHbIX 3HAYCHHH NOHMMAeTCA 3€Cb B TOM XKE CMBICIE, 
uTO HB (?). 

CyecTBOBaHve Oe€CKOHeYHOrO MHOKECTBA Pa3JIMUHbIX CTaMHOHAPHbIX 3Ha- 
yeHHH y mepHoMyecKoro (byHKUMOHaa B HMHbIX MpeMONOKeHHAX MOKa3Za 
B. V1. Axnocos (%), caleqya cxeme, mpequoxwenHot M. A. Kpacuocempcekum (2). 

Tlombsytocb clyy¥aeM BbIPasHTb OlarogqapHoctb M. A. KpacnoceabcKomy 
3a HHTepec, NPOABJICHHbINM K 9TOH paborTe. 


Bopovexckui rocyapcTBeHHbIli Tlocrynuso 
yHHBepcuTer 11 XII 1959 


UUTMPOBAHHASA JIMTEPATYPA 


1 Jl. A. ioctTep unk, Tp. Matem. uncr. um. B. A. Crexnopa, 19 (1947). 2M. A. 
Kpac HOC@ABCKH Tonojormyeckne MeTOAbI B TeOPHH HeMHHeHHbIX MHTerpasbHBIX 
ypasHenni, 1956. % B. HW. Anocos, JIAH, 131, Ne 2 (1960). 


H 
i, 
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Jloxkuaypn Akagemun nayrk CCCP 
1960. Tom 131, N 6 


MATEMATHKA 


WH YK YH-IULbI 


ACHMNTOTHYECKOM MOBEXEHHW COBCTBEHHbIX ®YHKWUMK 
3AQA4UM WITYPMA — JIAYBHJIJIA, BbIMHCJIAEMbIX MO TEOPHH 
BOSMYWIEHHU 


(IIpedcmaerexo akademuxom A. A. opodnuystnoim 16 XII 1959) 


_ PaccmatpnBaetcan AuppepenyHabHbI onepaTop 


au 


Au=—7,+ pu, u(0)=u(r)=0. 


IIpeqnonoxum, uto p) (x) yqoBmeTBopseT ycoBuam JJumunua nopaaKa | 
Bce HeEYeTHbI€e MPOH3BOAHbIe OOpallaloTcA B HYJIb Ha KOHWaX MHTepBasa 
Tw 


4 
=). IipHueM, He OrpaHHuHBad OOUIHOCTH, 


), 7) (nostomy \ pcosnxdx=O0 ( 
6 


™T 


OKHO CUHTATb, YTO \ p(x) dx = 0, Tak Kak, eCIH H3 (pyHKWMM p(X) BbluecTB 
f 

OHCTaHTy, TO HW BCe COOCTBeEHHbI€ 3HAYeCHHA YMeHbIUATCA Ha STY KOHCTAHTY, 

coOcTBeHHble (PyYHKIUMH Ip 9TOM He H3MeHATCA. 

B pa6ote JI. A. J[uxoro (') noka3aHo, uTo ecm ONepaTop Au paccmarT- 
ABaeTCA Kak onepatop — d*u/dx?, BO3MYUJeHHbIM OlepaTOpoM pu, TO IIpH- 
IM2KCHUA COOCTBEHHDIX 3HaYeHHH \,, BbIUHCIAeMble 110 TEOPHH BO3MYMLeHHH 
0 k-ro nopayKa, MatoT acuMNTOTHKy Mpu OoONbMOM n Jo 2k-ro NopsAyKa. 
[W2Ke MOKA3bIBaeTCA, UTO JIA COOCTBCHHBIX CyHKUMH Tak»xxe MMeeT MeCTO 
JOTBETCTBYIOMIMH (akT. 

Ilycrb \, —co6cTBeHHbIe 3HaueHHA oMepaTopa A; ¢, — COOTBeETCTBYIONIHe 
6cTBeHHBIe dbyHKuHH. Torga mo TeOpHH BO3MYIeHHH hy U On BbIUHMCAIOTCA 
1KHM OOpasoM: 


hn = (oe ) (2) ’ 
le 
to 2 
x (f p sin nx sin mx dx) 
2 : 4 0 : 
pe) = — \p sin?nxdx, p@) = —> > a ; 
men 
ae 
®n (x) =Y =sinnx DEO ta, 
le 
Tw 
= jee nx sin mx dx 
pm = ae za yeaa = SIN MX, 
m—rn 
Tw 
§ (op — 2 yf?) sin mx dx Ly /3t 
2 0 : es cet (1)? : 
$2 = — 5) ae em es i} = | 4 dx sin nx. 
0 


mpn 
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Teopema. J”a Hopmuposannolx coOcmeeHHolx GbyHKyut onepamopa \ 
cnpasednuéol Credyroiuue opmyAbl (paeHomepHo no x) 


aye 
@n (x) — Sails 
720m ‘ay 
On (x) = aoe SHUG — pm — pe —O (=) ; 
23 (1) (2) “= : 
en(x)—Y = sinnx— go — 4 —... y= O(a). 
Jloxa3saTeuabperso. Jlerko mpopeputh, uTo 
ie T 
§ psin nx sin mx dx \ pcos (n — m) x dx 
: 1 : 
3) gas aE rm 
men m+n 


{ pcos (n — m) x dx 


: 1 1 
+ 35 ah sinmx + O (ayy) = Sit S2 +O (aq). 


mAn 


TlepBoe cularaemoe 
Tw 
§ pcos (n — m) x dx 


S=— ¥ "sin mx = 


Tv 
J pcos mx dx 
ais 0 


sin mx cos nx -+ O (+s) Ss 
2n m 


nkt2 


—— SI (\\p (sin meats) sin ms cosa +O (az) = 


x 


eae i \P (1) dé cosnx + O (a5). 
5 


Tenepb Halijem acHMITOTHKy BTOporo cularaemoro So. IIpn k= 1, oue 
BHQHO, So =0(-). IIpu k> 1 


™ ™ 
sunita dri ee ft en \ pcos mx dx 
2 0 sheers 
= y- Em tee MX = >) Paige mxX SINNX — 
men m=1 


oo 1m pos mx dx 
ee Tae 
m=1 


sin mx cos nx ++ O (Ga a = 


lee 


SEpe [ey] 


= gra [P) ~ ae) +. + (— ge) 2 oP ay] sine + 


++ Te lp’ (i) = (x) +e (— ey p rae (x) [eos nx +0( ssl 
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Vimeem, culeqoBatTebHo, 


\ p(t) dt cos nx + O(= ) Nowe = 1, 


AA pi(tydt cosnx + & Fe p(x)sinnx + 0(4 ) Hpiek =. 


OrcioJa, BOCHOb30BaBIIMCb H3BeCTHOM acHMMTOTMYeCKOH (bopMyJOM Ain 
COOCTBeHHBIX (PyHKILuli 


nit) = V 2sinar+V 2 +ta() cos nx + O(=), 


e.y.(X). = ee (t) dt, mpl nonyuun (1). 


i 
Tlepeliqem K Joka3atenpcTBy (2). Ecau yuectb, uTo 


gw 
Q) — = | psin® nx dxa= 0 (=) ; 
6 


Tw 


TO NepBoe cjlaraemoe $) yrpomaetcs: 


TT 
§ (op) — wp p) sin mx dx 


0 ; et 
State seers 


Tw 
i) pa, cos nx sin mx dx 


AS en 6 ; 4 
a ee ~__, —— sin mx +0 (5). 


Tlanee, HeTpyQHO yOe2UTLCA B CIpaBeIHBOCTH Ce LyiOuUX MpecOpascBaHuli: 


Tt 
\ pay cos nx sin mx dx 


2» sien (ec erates STE TT E ae 
men 
TT 
mee } pa, sin mx dx 


4 Seva yen 
=—; - cos mx sin nx + 0 (=) = 


pay sin mx dx 


| 


=—5 y es cos mx sin nx +0(=) = 
m=1 
— S| (\ (ne ‘) dt) cos mx dx| cos mx sin nx + O (<> =) 
fi=1 0 0 


Bropoe cylaraemoe $) slerKO BbINHCJACTCA: 


£7 Faprscinne-—2 VEAL (pt0ay arses (8), 
0 
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Takum o6pa30m, BTopoli useH BosMymeHni ~©) HMeeT aCHMIITOTHKY 


_ (oe) 
ert 4 Pee 
yo tyes el 


on td 


c 2 
d i ms 
(\ p(t) dt) cos mx x| cos mx sin nx 


= 
| 
nh 


p(t) at) dx sinnx + O (=)= 


$I 
a 
a |r| 
Se 
cl er | 
aN 
Soak 


—— 2 4 (pupa) sinne + 0(4). 


2 
mt 8n ; 


Mrak, Mbl lloslyuHM 


PD + h@) = —_ = (x) cos nx +- 
VY = al ral y—4(\pwai) | sin nx + O(=). 
b 


Coruacuo pe3ymptaty JI. A. [uxoro (?) 


n(x) = VY 2 sinnx (1422) + 2 4 a, (x)cosnx +0(4), 


wT Hh 


ye dy(x) = ae (x) — aii p(t) dt) Mbl 3aKkjOUaeM, YTO o,— >) — d@) = 


0 


AHaJOrHuHO paccMaTpHBaloTcA “yen eeen Ooulee BbICOKHX NOPADKOB. 


Bpipaxkaio rstyOoKkyio OjarofapHocTb MoeMy HaydHOMy pyKoBouTemo ‘ 
A. A. AOpamosy u JI. A. Jluxomy 3a BHuMaHUe K paOoTe HM IeHHbIe COBETHI. | 


BbIdHCIMTeIbHbI ~WeHTp Tloctynuso 
Axkajemuu Hayk CCCP 14 XII 1959 
LMTMPOBAHHAS JIATEPATYPA 


1 Jl. A. Tuxui, YMH, 13, B. 3(81), 111(1958). 2 JI. A. 7 ux uit, Usp. AH CCCP, 
cep. matem., 19, 4, 187 (1955). 
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Hoxaagpe Axkagemun nayr CCCP 
1960. Tom 131, N 6 


MEXAHHKA 


HM. JI. KAPOJIb 


O BUIMAHHH TYPBYJIEHTHOH JH®OY3HH B HANMPABJIEHHM 
BETPA HA PACIIPEAEJIEHHE KOHIEHTPALILMW CYBCTAHILMH, 
AWV®PYHAMPYIOWEN B ATMOC®EPE 


(IT pedcmaereno axademuxom JI. H. Cedoeoim 15 XII 1959) — 


1. B Teopuu pala aTMociepHbIxX Mponeccon (Typ6yeHTHad Audpy3ua 
KOHCEpBaTHBHOH IIpHMecCH HJM Baru, TpaHc(popMallWA BOSAYIIHBIX Macc Noy 
SIMAHHEM TMO/CTHaIOWleH MOBePpXHOCTH), KOJIMYECTBEHHO OMHCHIBAeMbIX pellle- 
HEM TIOJIYSMNHpH4eCcKOrO ypaBHeHHA TypOyJeHTHOH uddy3uu 


agp 095 09) dq Aq 


oy . a 049 
erage Pag She op a tia ae) (1) 


> KpaeBbIMH yCJIOBHAMH * 


* ao Bee ; ya * ee, 
Ga 0 pUMy” 28 yh 2 ze oe, (Keg, 02 wg, =, | (2) 
H HauaJIbHbIM yCJIOBHeM ** 
qy (0, x, y, 2) = 8(x)d(y)d8(z—F), (3) 
me gy (t, x, y, 2) — oObeMHad KOHWeEHTpaluA AuppyHAupyroweh cyOctanyuy; 
\cb Ox HallpaBJieHa TO HallpaBJieHHio ycpefHeHHOrO lo BbICOTe MOCTOAHHOrO 
BeTpa UW; OCb OzZ— BepTHKaJIbHO BBepX; W— BepTHKaJIbHad CKOPOCTb ynops- 
MOUeHHOrO epeHoca cy6cTaHuMH (rpaBuTalMouHorO oceyanna), Kx, Ky, Kz— 
KOIS—ULHeHTH! TYPOysIeHTHOH uddy3sun, MpH paccMOTpeHHH CTalLMOHapHbIx 
IpoweccoB OG6bINHO MpeHeOperaloT Auddpysueh cyOcTaHMH B HallpaBJeHHH 
opa, iT. e. flogjarawor K, = 0 (°). 
B Hactostteli pa6oTe ucculefqyeTcA COOCHOBAHHOCTb STOrO TIpeNOOKeHHA, 
. @. ONeCHHBaeTCA BJMAHHe TypOyJeHTHOH WudpPy3uu B HallpaBleHuu ocu Ox 
ia paclipeqesienne OGbeMHOM KOHIeHTpalMn cyOcTaHilMH q) (x, y, Zz) B cmyuae 


MHHUHOrO CTatMoHapHoro § To“eyHOrO § MCTOUHHKA, Kora 4) (x, y, Zz) = 


co 
=\ qy(t, x, y, 2) dt, uM Ha MoBepxXHOCTHY!O KOHUeHTpallHio 9° (xX, y) CyOcTaHIMH, 
0 
IO JIOWCHHOH 3eMuel, B CyYae EAMHUUHOTO MrHOBeHHOrO TOYeYHOrO HCTOUHHKa, 
corna 


o°(x, y) =\ [Kedqh/d2 + wai), _.,dt = | 
0 


Cyntaa K, u Ky MOCTOAHHBIMM HW BBOAA OespasMepHbIe TepeMeHHbIe 
| TlapaMeTpbl 


; EE en? UTR SH Gp RAE 
— ie Co = a caf 3 = a= Ky fit? et Hr be 


* OOmlee KpaeBoe ycOBHe YacTHYHOPO OTPaxKeHHA cy6cTaHUuu OT MOBepxXHocTH 3eM IM (Ci) 
pu b=0 (6 = oc) Tomyyaem cayyal oTpaxkeHus (MorjoujeHusa) CyOCTaHWMH 3emseH; Z — 
BICOTa «COA WIEPOXOBATOCTH). ‘ 

** Yconopne eJMHMYHOrO MPHOBeHHOrO TOYeHOTO MCTOUHMKa Ha BbIcoTe H/ Hay semvel. 
eMeHHe, COOTBETCTBYIONLee HEMpepbIBHO JelicTBylouleMy (CTal\MOHapHOMy) OObeMHOMY ucTOU- 
WKY, OVCBUAHO, MOAyYMTCA MHTerpupoBaHueM pelllenuA 3agauu (1) — (3) mo mpocrpaxctsBeH- 
bIM KOOPAMHaTaM HW MO BpeMeHH. 


bg (X,Y, 2) mp b<oo, 
K,0q; / 0z|,_,, Upu 0 = oo. 


1283 


aie | bH ul # VK, Ky 4 


=) Rj) | a ee 
eB VK, K, H?, 


Zz 


n= GV K.Ky; he 


NowyYHM peuleHue 3aqauu (1)—(3) B Buze 
go(t, & 4, &) = exp {[— (6 — I)? — 47] / 4t} gy (t, 6) / Arc, 
rae g,(t, 6) — pewiesne ypaBHeHua 
Og, | Oc — vog, / 06 = O[K,0g, / CK. (H)] / 0, 
YAOBJIETBOPAIOUee KpaeBbIM YCJIOBHAM: | | 


2-0 lip C— + 00; [K20gy / Kz (H) + (v—8) gvle_, = 9 


a 


— 
HW Hay¥abHoMy ycuopuio gy(0,C)=6(C—1). Bprpaxkenne Qua PyHKUHH: 
TIpHMeT BU 


co 


ah a =) fle, exp (— p(t —2)?/*) de, 
U 

rye 
p=P/4; w=E/l f(y) =Ver9,(t, Cexp(—4?/4)/4m. 4 
2. MetToy OWeHKH BJIMAHHA Ludpy3nu B HallpaBsenuu ocH Ox Ha pach 
JlesleHHe KOHUCHTpalluH g, COCTOVT B MOCTpOeHHM TaBHOrO WieHa aCHMM1 
THYeCKOrO pa3/lO%KeHAA UHTerpasia (7) npH K -—>0, T. e. NpH p—oo, u 
OleHKe OCTaTKa STOTO pa3sJIOKeHHA. : 
ACHMIITOTHYecKOe pa3JlO%KeHHe UHTerpaJia (7) pH P— co CTPOHTCA MeT 
nom Jlannaca (+). Pasnaraa f, no nepemMeHHoH t B cTpoKy Teluopa u3 Tp 
YJICHOB B OKPpe€CTHOCTH KPHTHUYCCKOH TOUKH 7), NOJYYHM MOCJIe HeCJIOKH 
lipeoOpa30BaHHit 


qi (§, 4,6) = Va/ph (Ts, 6) 7? +R, (Ps 7% 0, = 
==) nf pt jv ll —ealvate: Na lle 


rye 


(oe) T 


Ry (Ps 70 0) =) oHexp (— p(t — =)? /2)| 0%f, 02 (z= A) dt de. 
0 T 
JlerkO BUJeTb, YTO TwaBHblli ueH pa3loxeHuA (9) He coqepxKuT K 
MO3TOMy fy IpefcTaBsaeT COOOM OTHOCHTeJIbHY!IO MOrpelllHOCTb BeJIHYHH 
OOBeEMHOH KOHIEHTPalHu g,, BOSHMKAIOWLyIO pu WpesxeOpexkenun Auddpysne 
B HallpaBJIeHHuH BeTpa. Safaya COCTOHT B TOM, YTOOBI HaliTH MHO2XKECTBO | 
(oOlacTb) 3HaYeHHH NepeMeHubIxX ty) (HM &), q WC, WIA KOTOPHIX mpH (buKC! 
POBaHHOM 3HaYeHHH NapameTpa p (BemuunHe K ) uMeeT MeCTO HepaBeHCTE 


[7 (Ps to NS) |<e (1 
IIpH JOOOM Hallepey, 3ayaHHoM ¢« > 0. 

Bauny CJIO27KHOCTH BbIPaxKeHHA VIA ry HenocpeACTBeEHHOe peleHue HepaBel 
cTBa (10) B oOmemM ciyyae 3aTpyHUTebHO. Tlostomy mocTpoum mpocty 
BepxHiolo OWeHKy |fy|, CUHTad Wpu t>>0 cnpaBeznuBoli OLeHKY 

loves my Yi <Cr(n, 0); v(t, y, 0) = t90"f, /r?; s > 0, (L 
H HCHOIbSYA OUeHKy OCTaTKa pa3ox%KeHHa cbyHkunu Makjonanpnza K,(. 
npu x—> + oo (8) 
[ry (p, TQ) NY) I< 


= Ca [5 Beare — 2) boa 4 gh (s+ 4) F (s—2) (4pto) 
dp, Gort LAL T ()T (=i —2yi + 11 F@TCSRSDERT 


Z 
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ae ozg< 1 mIpH k>s—3*. Orcona aaa onmpeneneHun o6nactu D’, 
JMKOM JIexKaleh B D, noulyyaem HepaBeHcTsBo: 


Cyt T (s-+ i) TP (s — 2) (4p) 


4pf, (To. 7, S) POle—i— Det HIS” (12) 


k 

i=0 

TJomaran k= 1 (s<4), MoxkemM HanucaTb, ynpoulaa 9ToO HepaBeHCTBO: 
Cy 70° / 2pfy (to, 0, 6) <e mpu Spt, >s(s— 3). (13) 

Haliqem o6uactb D’ quid HeKOTOpBIX YaCTO BCTPeYalONHXCA YaCTHEIX 

yuaeB 3agaun (1) — (3). 

3. Paccmotpum cayyai K,(z) = const, cuuran 3necb C, = 0. Jaa B3peulen- 


om cyOcTaniMM (v = 0) B enyuanx oTpaxenua (8 = 0) u normomeHua (8 = oo) 
OcTaHI\MH Ha ypOBHe 3eMJIM HMeeM 


ISI AL rag Fae Gol ic a) LW hs ado | o'7 


pHueM NepBoMy (BTOpoMy) CJly¥alo COOTBeTCTBYeT BepXHHli (HH2KHHH) 3HaK 
cKoOxke. IIpu s=3 OyyeT umeTb mecro ovenka (11), u “3 Hepapencrsa (12) 
WIA OlpefeteHua o6nacTtH D’ noswyuuM HepaBeitcTBoO 


S° exp (— pil / 4) + exp (—p2! /46)) > (1 +7? +0) /2, (14) 


coTOpoe Ha Ocu cTpyH (p; = 0) mpumer Bug & [1 -+-exp(—//&)] >2/e, uau 
(1 se) > 2/el?, roe }=1/€ V3 nocnequero HepaBeHcTBa BbITeKaeT 
enopue —E>& =//df, rae Af —eMuHcTBeHHDI NomTO%KUTeMUDI KOpeHb 
pannenua h2 = a(1--e*); a=el?/2. 

O6nactb D’ nperctaBaaeT co60 KOHYCOOGpa3zHoe TeIO C BePLIMHOM B TOUKe 
> (E>, 0, 1), cuMMeTpH4HOe OTHOCUTEIbHO NuIOcKocTH y = 0 u npocrupatoureeca 
la O€CKOHEYHOCTb BOb ocH ctpyv. B cayuae orpaxkeHua cyOcTaHI\HH 3eM- 
lei YacTbIO ero rpaHub! B MocKocTu C=O saBasaetca O6acTb 22’, orpaHu- 
eHHaa KpuBoi S’ c pepummnol Q(éf, 0,0), rae & =l/A7, u Af —enun- 
TBCHHBIM MOJIOXKUTeJIbHbI KOpeHb ypaBHeHHa i? /4—=ae—4, Ypapnenne 
puso S’ MoxHO 3amHcaTb B BHUJe 7? = 4ut&l4—1, rne E>er, au’ — ejHH- 
TBCHHBIM TMOJIOXKUTEIbHBIM KOPpeHb ypaBHeHua p = de’; d= sel§/2. 

IIpumep. Cantaa e = 0,1; K,=50M?/cex; K = 10K2; u = 10 M/cex; 
1 =5 KM, wMeem / = 107°: a@—5-103. Pemaa IIpHOMKeHHO TPaHClleHeHT- 
ble ypaBHeHHA, HaxOJHM ) ree TAR ea 17, orkyna & = 4,5; Er ~ 18,6 

COOTBETCTBeHHbIe 3HaueHHA pa3MepHoro paccTosHua x5 = 14H =70 Km; 
i ~59H = 295 x **, 

B o6uem cayyae v=-0 pemenue 3agqauu (5)—(6) umeer Buy (°) 

Ons) = exD [— (Ct ao v2)e / 4] =x 
Mle, ie OV teu" ets ul 45 ory? alin 2 V xx, 
co 
je © = 28-—-v>0, V(x) = ee edt. Coctapaaa fy(t, 4, 6), O?f, /Ov? uw uc- 
x 


lelyA UX Mpewenbr upn tO mu up t—>oo, HaxofnM, 4TO oneHKa (11) 
MeeT MeCTO IIpH s060M s > 0. B3aB s = 4, Hepapexcrso (13) 3annilem B Bue 


70 fo (Tor 4,6) > C,/2pe;  % > 1/ 2p. (15) 


* Tp s=3 ppipaxkenue B KBapaTHbIx cKOOKax paBHo efMHHUe; NpAs=4, k= 1 
6 = 1 TouHo. 

** B paccmaTpuBaeMoM culyuae MOXHO NOAYYATb TOYHOe KOHeuHOe BbIPAaKenHe IA 
(P, T, , 6). Pemasa wepapencrso (10) Aaa YHCeHHBIX 3HadeHHH, BBIOPpaHHbIX B MpMMepe, 
XOJHM BY 6,2, oTKya cmeqyer, ¥TO oueHKa (12) He cauUIKOM rpyOa. 
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HerpyHO 3aMeTHTb, YTO JeBAA YaCTb MepBoro HepaBeHKCTBa (15) orpang 
yeHa CBepXy BeJIMUHHOH, He 3aBHCALeH OT ©, H 3TO HepaBeHCTBO HE BBIIICHE 
HAeTCH pH (pHKCHpOBaHHOM p fA sOOOrO ¢, T. e, OONacTb D’ B 3TOM cay4h 
He cyulecTByeT Jia WOcTaTouHO Mmasoro e. MoxHo yTBepxaTb, YTO OONACTh A 
3yleCb TaKXKE OTCYTCTBYeT [WIA CKOJb YFOJHO Masloro &,TaK Kak B pacorTe iif 
TloKa3aHo, YTO B paccMaTpHBaeMoM cylyyae (v=- 0) MOBepxXHOCTHaH KOHIeCH 
pallua o, KaK HW OObeEMHAA KOHILCHTPallNA J, Ha OOJIbINOM pacCTOAHHH OT HCTOUH| 
Ka, YObIBaIOT SKCNOHEHUMAJIbHO, NPHYEM NOKasaTeJIb 9KCNOHEHTHI 3aBucuT OT K)P 

Urak, 8 cnyuae K,(z) =const vu «Taxenoh» cy6cTanunu (vy > 0) mpm pale 
yeTe BesIMUHH g, HH o Heb3A MpeneOperaTb AnpdysveH B HallpaBsJeHr 
BeTpa CO CKOJIb YrOJHO MaJIOM OTHOCHTeJIbHOM Tor pelHOcTio. 

4. PacemotpuM cuy4ait quddby3Hu B IpH3seMHOM Cyl0e aTMOCc(peppl pH Oe}} 
pasimunol cTpaTnduKkaunn, T. e. mpa K,(z)=xv,z, K2(z)/Kz(H)=C F 
Ja ynpomwenna BbIKMaqOK orpanHuuMca cayuaem B =v >O0, Kora, Ke 
uspecTHO (7), B KpaeBOM ycJOBAH (6) MoxHO TIpHHATb ©, =O w pellleHrpl 
gagauu (5)— (6) 6yyeT uMeTb Buz (+) 


y(t, 6) = oD, (2/2) /a, 


re /,(x)— Moy_ndunnpoBaHHan (dbyHKuua Beccesa nepsporo pola. UceunenG 
BaHweM mpemenop f, Hu O?f,/dct? npH t—oo Hu t—>0 C yueTOM H3BeCTHBI 
cpoicts J,(x) (5) ycTaHaBauBaetca ouenKa (11) npw ss>v-+ °/,. BuiOpai 
s=v-+ 5/,, mph v<3/, (s <4) MbI CMO%KeM 3alHCcaTb HepaBeHcTBO (13) cue 
JLYIOULHM OOpa3om: 


cp EXD [— (4 + AC +4) [4tq] (VE) 4) Lo (2VE/%) WRC, pe, 
Spt > (v + ¥/a) (9 — Ne). ae 


Ecin t)—> co, TO JeBad YacTb MepBoro HepaBencTBa (16) HeorpaHH4ueHH) 
BospacTaet (KaK O(t))), T. €. 9TO HepaBeHCTBO OyeT BbINOJHATBCA Ips 
JHO60M ¢ > O JIA WocTaTOUHO OONbIIMX 3HAveHHH t, (usm &). 

TakuM O6pa30M, 3feCb, B OTMMUHe OT Culyyan Kz = const WA «TAKeJON, 
mpumecu (v > 0), OTHOCHTeIbHaA MOrpelWHOCTb, BOSHHKatollad W3-3a Hey4eT; 
Aupy3uu B HallpaBeHHM BeTpa pW pacueTe KOHIeHTpalMA gy, OyMeT CKOM 
yroqHO MaJIOH Ha JOCTATOYHO OOJbIOM MOABETPpeHHOM pacCTOAHHM OT HCTOYU 
HuKa, AnaJIOrHUAbId pe3ysIbTaT HMeeT MecTO Hu Aid vy >3/, (s > 4), aHUM 
BMeCTO HepaBeHcTBa (13) Halo HCMOMb3OBaTb HepaBeHcTBo (12), HecKOJIbK¢ 
ero lmpeodpa3soBas. 

O6nacTb 92’ ja KOHWeHTpauHH g,(&, 4, 0) onpefenutca B Cyyae v<?/ 
HepapeHcTBom (16) mpu ¢= 0. Koopgnuara & Bepmimup Q (€,, 0, 0) KpuBoli S 
orpaHHuMBarolleh OOsacTb 2’, HaliqeTcA u3 peleHuat Ay =1/€ ypaBHenu: 


= dees wd aacley 2ONGas (17 


rae 4, (a) =e-*[8/p + ++ (V+3)a+e%]; oy =Vrbe—v—¥f 
a ypaBHeHne kpuBow S Ana > & OyfeT uMeTb Bud y?-+4=4€l In [elE/2h,(a,)) 

IIpumep. Cuntaa e=0,1; H=50 m; u=5 m/cex; xv,=0,1 M / CeK 
Kx = 10K2(H); v= 1, naltigem 1= 16; y, = 0,37; $,(y,) = 3,96; B ypaBne 
HuW (17) d= 3,23 wu hy, =1,09, orkynma &, = 14,7 u x, = 46,5H = 2,3 xn 


MucrutyT npuksaqHon reopusukn Tlocrynuao 
Axajlemun Hayk CCCP 2 XII 1959 


UMTUPOBAHHAS JIATEPATYPA 


1 A.C. Moun, Tp. Feopus. unctr. AH CCCP, Ne 33 (160), 3 (1956). 20.T. Ce: 
T OH, Muxpometeoposorua, JI., 1958. % A.W. Te uucos, Mss. AH CCCP, cep. reodbus 
Ne 6, 834 (1957), *M. A. Eprpados, Acumntotnueckne onenKu u Herbie dyHKuun, M 
1957. ° T.H. Batcou, Teopua 6eccenesbix dynkunii, 1,M.,1949. ° HW. JI. Ka pon 
A. A. Wpeccman, Mwmx.-pus. xypx., 11, Ne 9, 83 (1959). 7. Jl. Ka poms, Hs 
AH CCCP, cep. reopus., Ne 7, 1079 (1959). 


* Snech * = 0,38 — noctosuuaa Kapmana, v,— «cKopocTs TpeHHsA». 
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Hoksano Akangemun nays CCCP 
1960. Tom 131, Ne 6 


rHJIPOMEX AHHKA 


B. C. AMUTEHHUK 


U3SOTEPMUYUECKHH PA3JIET TA3SOBOLFO OBJIAKA 
(ITpedcmaeaeno axademuxom A. JI. Caxapoeoim 25 XII 1959) 


1. [Ina psxya acrpopusnueckux npo6mem mpeycraBaser wHTepec sayaya: 
0 pa3vieTe rasOBOro OOJIaKa, MPOMCXOAAMIeEM B YCIOBUAX BHElIHero OGyYeHHA. 
3akOH COXPpaHeHHA SHEPrHH B OGake MPM 9TOM He BHINOJHAeTCH, HU SHTPONUA 
yacTHIL rasa BO3SpacTaer MO Mepe yBeIMYeHHA CTeneHH paciuMpenusa. Boobme 
POBOPA, pa3JleT TAKOTO pOJa HOCHT COMKHbIN XapakTep, HO CymlecTByeT MpocToH 
MpeleJIbHbI CyyaH HeEH39HTPONMYeCKOrO pasleTa — M3Z0TeEPMHYeCKHH passer. 
[lpm 9ToM novslaraeTca, YTO TeMMepaTypa asa He 3aBHCHT OT MpocTpaHcTBeHHOH 
KOOPAMHAaThbI, A 34BUCHT MPOH3BOJIbHbIM OOpasoM OT BpemeHH, T. e. 0 = O(Z). 
SaBHCHMCCTb TeMMepaTypbl TasoBoro OGJIaka OT BpeMeHH ONpememseTcA Xapak- 
TepOM BHellHero OOyyeHHA. M30TepMuyeckoe MpHOMXKeHHE YK HCMOJIb30Ba- 
NOCb paHee WIA NOJYYCHHA HEKOTOPHIX TOUHBIX PeWICHHH OJHOMePHbIX Ta3soqH- 
HaMHUeCKHX ypaBHeHHH (1-4). 

B JaHHOH 3aMeTKe MbI NOKa%KeM, YTO B H3OTEPMHYECKOM Culyyae CYMLeCTByeT 
aACMMITOTHYeCKOe PelleHHe JIA 3afayH passeTa ra30Boro Ob6JIaKa. CuuIbI co6- 
CTBCHHOFO TATOTCHHA H MArHHTHOe Tose He OyAYT YYHTHIBATHCA. 

2. Ecam BBecTh Oe3pa3mMepHble mepemeHuble & = x//, t = c t/l,u = v/e9, 
6 = p/p,, rae | — xapakTepHblit pa3mep OOJlaka, p — HayasIbHaxd MJIOTHOCTE. 


Ta3a B HEM, Cy— H30TepMHyecKad CKOPOCTb 3ByKa c,= VY AO (A — rasoBax 
NOCTOAHHaAA B ypaBHeHHu cocTosHHuA p = Apb), uM ucKaTb YwacTHOe pelleHne 
OJHOMePHBIX Tas0,MHaMHYeCKHX ypaBHeHHH c § = const B BHJe, Mmpeqiox*wen- 
Hom A. JI. Caxapospm™ *: 


sph 2k yy mee Ye Pere 1 
a Ss eae u = uo()V [ety |, (1) 
(8 = mE : ; WOWHAAH Macca oOulaKa, HallpuMep, B IlWJIOCKOM cJy 4ae 


vf O(n) 4° "dy 
0 


Vi = pel TO NlOJIyuHM: 


ae a exp Eel Se Its 


Nap 
ie [2—9r (5)/ V ing, Gkron (2) 
@MyuHKuna &(t) B (2) ONpesesAeTCH U3 ypaBHeHHA 
cae a, cate \yuly B 
> = v—] aie 2 " 
Vin [zw (Gg) ) 


* Uactuoe cooomueHue. 
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Ilapametp v paBeH, COOTBeTCTBeHHO, |, 2,3 AIA cayuaeB TIOCKOH, WHIMHA 


puyeckoH HM cibepHyecKOH CHMMeTpHH. 
Pemenuto (2) — (3) cooTBeTcTBy!OT HavaJIbHbIe YCJIOBUA 


DOP) WSOP Bortiexp {- se a ; (4 


f 


Pemenue Tuma (2), (3) yxe usBecrHo B wuTepatype (1~%). B pemennu (2), 
(3) CKOpocTb & JIMHeHHO 3aBHCHT OT MpOcTpaHCTBeHHOH KOOpAuHATHI &. Takoro 
pola pelllenve AIX H39HTPOMNHMYeECKHX JBMXKEHHM rasa Oblwio NOMyyeHO HM UuccIEe 
oBaHo euje B padotax JI. VW. Cegosa u gp. (cM., HanpuMep, (°)). B u30TepMn- 
YeCKOM CJIy¥ae BO3MOX%KHOCTh TaKOrO pelleHHA Oblwia paHee OTMeyeHa B (7); 
TaM 2%Ke HCC1elOBaH OOMMH BU, ypaBHeHHt COCTOAHUA, AOMycKaloulux MOOOHOE 
pemenve. Pemenue (2), (3) QA WHIMHApMyueckoro CyYaA NpPHBOLUTCA B pado- 
tax (7,3). MoxHo yOequTbCA, 4TO Mepexoq K TemMepaType ra3o0Boro oOlaKa, 
3aBUCAILelH OT BPeEMeHH, He H3MeHseT (OpMyvIbI (2), HO MPHBOLUT AIA OMpeneme- 
Hus PyHKuNA €,(t) K HHOMY ypaBHeHH1, Hexern (3). Tia WainHApHuecKoro 
ciyyan 9To cllenyer u3 (7,°). Pemrenue (2), (3) BecbMa mpocTo o6oOmaeTca Ha 
cilyyaii Gomee OOmlero ypaBHeHHA COCTOAHUA, RoMycKaemoro mo (1), vem ypaB- 
HeHHe COCTOAHHA WfleabHOrO raza. 

3. Baxkuoli ocoGenHocThio pewienua (2), (3) aBIMeTCH ero ACHMNTOTHYCCKHH 
xapakTep Jia sm0G0ro HavabHOrO pacnpeyeeHuA MIOTHOCTH HW CKOpOCTH 
J[BUXKeHHA B rase. M3BecTHO, YTO IPH H39HTPOMMYeCKOM pa3leTe raza aCHMMTO-. 
THYeCKOrO pelleHuA He cymrecTByerT (°,°). B cayuae H30TepMMYeCKOrO pa3veTa | 
HeIIPepbIBHOe MOCTYMIe€HHe B Tas JONMOJIHHTCIbHBIX MOpWH SHEPrMH 3a cueT 
39HeprHi BHEWIHErO H3YYeHHA B KOHI[€ KOHI[OB MPHBOAUT K TOMY, YTO HauaJIb- 
Had 9HepruA TasoBoro OGaKa CTAHOBHTCH M€HbIIe KMHETHYeECKOM 2HEPrHU pas- 
neta. Ha 3Tol cTaquu pa3setTa eCTeCTBCHHO 3aObIBaIOTCA HayaJIbHble yCOBUA. 

Ja pa3iera nocKoro COA ra3a MOXKHO HENOCPeACTBEHHO MOKa3aTb aCHMI- | 
TOTHYeCKHH! XapakTep pemleHua (2), (3), HcnNOL3yaA pelleHHe UZ80TepMuUYeCKOrO 
pa3jeta JIA HauaJIbHOTO pacnpeseseHHaA MJIOTHOCTH raza B BUe «MOOUKU». 
STO pellleHve MOXKHO HaHTH MyTeM mpeoOpa3soBaHHaA Foporpada (°), cBeqsa cucTe- 
My ra3s0J\MHaMHYeCKHX ypaBHeHHH K ypaBHeHHIO THNa TeserpaHOroO, JIA KOTO- 
poro 3aqaya Kouim pelliaercaA C HCNOMb30BaHHeM H3BeCTHOH (byHKUMH PumaHa 
(*). 3ecb MbI TIPHBeeM TObKO pe3yJIbTaT pellieHHus: 


ZAG, O) a ee \ e*I, (x) dx + er \ e4ly(y) dy — 
e i | 
—2 eS (2V —(#— a) (x —B)) dx + (5) | 


B 0 
+\(a—Byer (\ efo(y)dy) (2 V-G-O 0 — pe “@ 
ripHyem 
b= pete — 21% + [P43] 5e — 2 @ Bh, 
jun Aegean CE pte ceapey (6) 


u = 2(a— 68), Iné = 2(a + 8). 


B pelieHun JIA HavabHOrO paciipefseneHia mwioTHOcTH ra3a B BHye 
«NOJOUKM) NomyuaroTcA pH t>1 ABe oGsacTH: o6acTh nafatoulelt usoTep- 
MMYCCKOH BOJHbI pasper%KeHUA HM OGACTh OTPaxKeHHOH OT eHTpa cso0s 
BoHbI. Petenne AA O6nacTH OTPaxKeHHOH BOMHEI IpuBoAuTcA BpIe (5), (6) 
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IIpoctoH Bu 9TO pellienve uMeeT B ueHTpe cos, rme a =8. Vs (5), 


(6) nonyuaem 
+ 
V sh(¢in+)\=r, a>. (7) 


Popmyua (7) Takxe nonyyena B (°) (crp. 168). 
Jlokaxem acumnToTuyecKoe copnayenne 8(t) us (7) c 8(0, t) H3 (2). 


Ucnomp3ya acumurotuyeckuit Buy dyuKunu Beccena I) (x) = e*/V 2ex, nosy- 
44M U3 (7) 


4 ‘l = / 
ae Vou nd V xe. (7 ) 
C [pyro cropoun, pH too u v= 1 BMecro (3) uMeem- 
SOT ee / 
Vnaw) oa 


IIpu nofctanopke B (3’) )(t) = 1/8(0, t) mo (2), nomygaem nomHoe coB- 
Nayenue (3’) c (7’). 

OONacTH Nafatouleli BONE] paspexeHHA UM OTpaxKeHHOM OT eHTpa cOAa 
BOJIHbI pasfleJaeT caOblli paspbiB, pacnpocrpaHsAlOWMiica NO HanpaBsJeHn1o 
WBUXKeCHUA Tasa CO CKOPOCTbIO 3ByKa Cy. Koopfunata §€ sroro csma6oro 
paspbipa, a Take 3HaueHHA 6, W Ha HEM MMeIOT BU 


g=1@2Ine—1)+1, 8=5, u=2ine. (3) 
B (8) €=0 cootgetcTByeT weHTpy csiosa. PaccmMoTpyM jlajiee acummToTu4e- 
ckHW Buy (2) Ha STOH TpaHulle, NopctaBlaa Tyfa €(t) uz (8): 


$= ay exp jee a ee | 


Bocnowb30BaBliucb (3'), Tepeyem K Tpefwemy t— co; nowyuun: 
In? t |= ee! 


~~ in Eo (t) Bi)? 


y 


f 
O~ Ea) exp | 


T. €. Ha rpannue (8) aCHMNTOTHYeCKH COBNaaloT 3HAYCHHA MVJIOTHOCTH [a3a B 
o6oux peweHHax. MoxHo oKa3aTb COBMayeHve M CKOpocTeH Ta3a, KOTOppIe 
B OOOHX pelleCHHAX BeyT CeOA ACHMNTOTHUECKH, Kak u = é/t. V3 Toro, uTOo pe- 
WeHHe H3OTEPMHYECKOTO paseTa AIA «MOOYKM» COBNMawaeT Cc pellieHvem (2), 
(3) B WeHTpe COA u Ha rpaHuue (8), cTporo culeqyeT UX ACHMNTOTHYECKOe CoBMa- 
JeHue Bo BCel OOACTH OTPaxKeHHOH BOJIHbI. XapakTep yCTaHOBJICHHA aCHMNTO- 
THYCCKOFO PeXKUMA MOMKHO OMPEeMeHTb WYTEM WeTabHOrO CpaBHeHUA pellleHuA 
(2), (3) c pemexnnuem (5), (6) Bo Bcel OOIacTH OTpaxKeHHOK BOTH. B oOnacru 
Nalalouleli BOJIHbI paspexeHHA He MOJyyaeTCA aCHMNTOTHYECKOrO COBNaleHuA 
OOOUX pellleHHi. STO BULHO 3 TOTO, YTO B MafalolleH BOE paspexKeHHA Tpo- 
usb MIOTHOCTH ra3a B KaxK][bIli MOMeHT BpeMeHH to~e-%5, TOra KaK B pe- 
weHun (2), (3) sToT mpodbusth 6~e-%=*. OHakO Mp *t —coKOJIMYeCTBO BellecTBa 
B 3TOM OOACTH CTAHOBHTCA MpeHeOpexXHMO MaJIO MO CpaBHEHHIO C KOJHYeCTBOM 
BellleCTBa B OOAaCTH OTpaxkeHHOL BoMHEI. M3 (8) MoxHO JerKO HaliTH, 4TO 
taq, teh 
rye M(t)/M,— ornocuteibHoe KOmMYeCTBO BelllecTBa B OOMaCTH Majatomeli 
BOJIHBI. ‘ 
TakuM 06pa30M, OOsacTb, HOCAMMaHt OTMeYaTOK HavaJIbHbIX YCJIOBMK, mpu 
too Mcye3aeT, a OOACTh OTPaxKCHHOH BOJIHbI ACHMMTOTHYCCKH COBMayaer Cc 


(2), (3). 
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Dh 

" 

Mp1 nomaraem, uTo peutenue (2), (3) ABAAeTCA Take ACHMINTOTHYCCKUM MI 

JIOObIX HavaIbHbIX pacnpedeeHHH NOTHOCTH M CKOpOCTH JBHXKeHHA Fad 

Llumuuapuyeckuit um ccepwuecKHi ClyyaH, ECTeCTBeHHO, HHYCM He OTJIMYAIOTC 
B 9TOM OTHOWEHHU OT MIOCKOrO. 

4. B 3akmoueHve 3annuieM KpHTepHii NpHMeHHMOCTH @opMy.I M30TepMU 

yeCKOrO pagleTa, YYHTHIBAA JIMIb Mpolleccbl Tak Ha3bIBaeMOrO MCTHHHOFO MO 
rIOWeHHA H3yyeHHA B rase (*): 


1 l 9 
rye 
3 
widen pr Calot 
lames 6 


Temnepatypa ra3oporo o6laka 9 cpA3aHa C TeMMepaTypoOH M3aJly4aloulHny 
nopepxHocteH T mpu Momo daktopa yumounu W (04 = WT? (*)). 

B (°) \ npul/A<1 ompegensetca Kak cpeqHA mpober NoronleHua oro: 
HOB B pa3sieTaiolleMca OOylake NO ceKTpy BHeluIHero Hu3sayuenua, pH L/h > | 
h — cpeqHna poccemaHyoB mpober normalleHHa U3yYeHHA B OOJIaKe Ip nOT- 
HOCTH p) H TeMMepatype rasa 9. 

Kputepuit (9) nomyyaetca u3 Toro npoctoro cooOpaxKeHua, TO Nepenaz 
TemilepaTyp MexKy KpaeM HM LeHTPOM OOJiaKa jOJDKeH ObITb Ma. ITO O3HadaeT 
OJHOBPeMeHHO, YTO JOA NOTOKa JYIHCTOK SHeEprHuu, NorsouwaeMasd B pa3sseTaw- 
WleMcaA OOake H Mpeppallaioulaicad B KMHETHYCCKYIO SHEPrHiO, AOJKHAa ObITh 
MaJla T10 CpaBHeEHHIO C NpOXOAAMMM Yepes OOaKO MOTOKOM JIyUMCTO 9HeEprHuH. 
KnHeTHYeCKY!IO 9HEPrHuio OG/IaKa MOXKHO JerKo HaliTH U3 (2), a NpoxoAMMu ye- 
pes o6akO MOTOK JYUMCTOM JHEprHu OLeHHBaeTCA H3 9JIEMeHTApHbIX COOOpake-’ 
HMM M0 OTJebHOCTH JIA DBYX IpefebHbIX CJIy4aeB: ONTHYeCKH TOJICTOrO H 
ONTHYeCKH TOHKOFO O61aKkoB. Bcayuae ONTHYeECKH TOHKOrO O61aKa IPH BbIBOe 
(9) HeOOXOAUMO TaKxKe C/OPpMyHpOBaTb OMONHUTebHOe ycOBHe, O6ecrieun- 
Baloulee (aKTHYeCKOe NOrouleHve FONH MyaucToH IHeEPrHvH, paBHOH KHHeTH- 
yeCKOH SHEpruH pa3zseta OGuJlaKa. 

Korga Kputepuit (9) He BpimomHsetTcA, CPOpMyJIbI H30TepMMYeCKOrO pasueTa 
MOryT ObITb NOJI€3HbIMH B TOM OTHOLIEHHH, YTO OHV ONpedeNAIOT HaHcKopehtunit 
pa3JleT MPH avwHbIX HavasIbHOH MOTHOCTH rasa B OOJlaKe py) H HavaJibHOM TeM- ’ 
nepatype 9. 

3a movesHble OOcyKJeHHA BOTPOCOB, H3araeMbIX B JaHHOM 3aMeTKe, HC- 
KpeHHe O6narogapio A. JI. Caxapopa, IO. A. PomaHospa u VW. H. Muxaiinosa. 


Tloctynua0 
5 HI 1959 


HWUTHPOBAHHAA JINTEPATYPA 


1A. T. Ky au koBpcxku ht, JAH, 120, No3 (1958). 2B. TW. Kopo6efinu kos, 
E.B.Pa3auoB, JIAH, 124, No 1 (1959). °E.B.Pa3aunos, JAH, 126, 6 (1959). 
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MepHOCTH B Mexanuke, 4-e u30., 1957, °® K. II. Craniokosnu, Heycranosusmueca 1Bu- 
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i oxnagp Anragemuu nayx CCCP 
! 1960. Tom 134, NM 6 


TEOPH SI ViTPYT OG 


C. M. BEJIOHOCOB 


NJIOCKAA 3AQA4UA TEOPHM YMPYPOCTA JIA BECKOHEUHON 
NOJIOCbI MPH 3AJAHHbIX HA FPAHHILE HAMPAKEHHAX HII 
CMEWLEHHAX 


(ITpedcmaeaeno axademuxom C. J]. Co6oaeeoim 19 XI 1959) 
PaccmoTpHM cnepBa 3afauy C 3afaHHbIMH Ha PpaHule MOOcbl cMeule- 
HuAMH. TpeOyerca HalitH Be (PyHKuUHH o(z) uw Y(z), peryaApHble BHYTpH 


nonochl —2/2<Imz< x/2 u yaoBnerBopstollue KOHTYPHOMY yCJIOBHIO 


“@ (Z1) — 219" (21) — (21) = — f(z). (1) 


Sylecb z; = € + in — TouKa KoHTypa L (y = +12/2, —00 <E< 00); f (2,1) —3a- 
laHHan (yHKUMA; WocToAHHan x Goble eNMHHMNbI. OroOpaxasa nosocy Ha 
mpaBylo nosynmockoctbh Res >0 cbynKuneli z= Ins u o603HauHB 


@M(s)=o(Ins), W(s)=¢d(ins)+ (Ins + ix)s@M’(s), s=o-+ it, 


AG) +ifety=fini, A= EL EOEBO ee, 


NpWxOQuM K ycsioBuio (3) Ha rpaHule NpaBoH NOMyNMOCKOCTH, KOTOpOMy 
JOJDKHbI YLOBJETBOPATh perysApHble B HeH cbyHkunH D(s) u Y(s): 


¥@ (it) — 8 (t) Ine’ (it) — ¥ (it) = — f(t) — éfe(t); 
Oey | impute 0.70 (2) =O pues 02 


(3) 


PaccyKaa Jasee Tak %e, Kak B (+), BbIMHCAAeM D (s): 

1 ; 1 = ae 

¥@ (s) = A(s) + NE (+) sem (st) | M(t) d¢ e \ A ee aA (st) | N (t)dt; (4) 
0 


0 


Fa 


8 
Sy 
& 

a 


WD, S x 
1 cos (= Ind ) ) ae 1 Tag cos oe Int) 

M(t) ae meet \ sh x \2 4 dx, ( ) Pye f \ (=) - #fh 
xX ) Tiy2 9 Se 2 


0 


Qro pemenne nmpH «> 1 B TOUHOCTH aHaJOrHYHO peleHHO N4OCKOK 


3aauH JIA KJINHa, H3yYeHHOMY B ('). 

PaccmorpuM Tenepb 3aauy Cc 3aaHHbIMH Ha rpaHMile Nosocbl Hanpa- 
“eHHaMH. B 9TOM cayyae x = —1 HM HHTerpadbl (5) Oka3bIBalOTCA pacxo- 
AULMMUCA. : 

Bocnomb3yeMcs PpaHHUHbIM ycJlOBMeM Jaa yHKUMH Typca o(z) u (2) 
B (popMe, mpedloxenHon I. B. Kousocosnim (*), 


9! (2) +29" (a) +10 (a) + ¥ @)l = N —IT; (6) 
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‘ 


N, T — HOpMawbHbIe WH KaCaTeJIbHble HallpAxKeHHA B TOUKAX KOHTYpa TOW 
cbl, yOLIBalolive Ha OeCKOHEYHOCTH MH YJOBJIETBOpAIOMINe YCJIOBHAM CTAaTHk 


(rat =| wae =\(wé—Tr) at = 0. ( 
L is di 
lonaraa 
, (s) =¢' (Ins) = \ u(x) e-s* dy, (: 
0 
A;(s) =5— a == F (x)e—* dx 


nuonyuaeM HATerpaJibHoe YpaBHeHHne 


CO 


u(x) +\ dy = — F (x). (<¢ 


0 


3TO ypaBHeHHe ABAAeTCA YACTHBIM Cly¥aem ypaBHenus (3) 


co | 

yu (y) 

— u(x) \ EO dy = — F(x 10 

apH 3HayeHHH NapamMeTpa x, paBHOoM —1l. SHayenne x = — | ABJIATCS 


XapaKTePHCTHYeCKUM YHCJIOM [JIA JaHHOrO MHTerpasbHOrO ypaBHeHUs (eK 
Ha TpaHulle HelpepbIBHOrO crleKTpa), HM BCJeACTBHe 3TOTO BOSHMKAaIOT Tpyf 
HOCTH pelleHHA 3afauu. 

PaccmaTpwBax MHTerpasbHoe ypaBHenne (10) npn x < —1, mb nomyuny 
pemeHnve @M(s) B Buse (4). 

IIpu6aBuM M BbIUTeM B MpaBok yacTu (4) BEIpaxkenne 


165°) = aa) {4(2)— AD} | peed = 


—0oo 


~aig\fad)+acn]—[aQ+aeforra, | 
me x, = V6(1+1/*). 


BuisncwuM npefzen I(s, x) npu x—>—1 (x, +0) 


co 


peers ~ ie | [A (F)— 4G) 


ees {[4.(+) + 4:84] — fa (5) + Ay (st) |k- dé + 0 (x). 


CXOMMMOCTb NOCJIeAHUX UHTerpasioB oCGecneuMBaeTca yObiBaHNeM 3ayaH- 
ubix ycuuh N u T Ha OecKOHeYHOCTH H paBeHCTBOM HyJIO AX TaBHOrO 
BekTopa. B cuny sTux yculopult A, (oo) = A, (0) =0. 

HokaxkeM, 4TO HHTerpasl pH MHOxUTene 1/x, TormRMeCTBEHHO paBeH 
Hymo. B culy aaJMTHUHOCTH To TepeMeHHOol s JocrarouHO mpoBectn 9T0 
QOKa3aTeIbCTBO [Jit BeULECTBEHHBIX 3HaueHHi s. IIpu s BenecrBenHom 


Ai (F)— ee) = 2iIm A, (+) 


£292 


| im) A,(£) = Im{ A. () = Im] A, () Iné ”_( A@mnea] se 
0 0 ) 0 


= —Im{ A, (6) Inf dé = — Im + \ (v —iT)\ SU eee 
0 


(iz — ep 
—0oo 0 
a Im{5— \ (N — iT) In (— it) 2} = Im {27 \(N —iT) 21 dz,} = 
= Je 
ce —>.\ (Ne és Tn) rae le rl. MOMCHT ae cus Any. 
Je 


TakuM OOpa3oM, Tepexofia K Tpefleny npH x->— 1, MbI Momyuaem cule- 
Ayroulyio dopmysy Ana dynKunn O (s): 


— @ (s) = Ax(s) + | Ai(+-) + Ar(sé)|[ Molt) + 33] ae + 
+\a+a60][wo— sara. (1) 
B 9ToH ae 


cos (=in t) Ux; 


(12) 


x 3 p 

aE = | COS (= Int) dx. 

aie 

®ynkuuu M(t) u No(t)—ananutuyueckue 4 OOpalaloTcA B HYJb pH 


ma ( (cm. Tadne 1). 


Tadsauna ‘ 


—M, —N, 


ee ye ee es 


0,0005 0,023 | —0,023 0,025 | —0,063 0,063 0,25 | —O,216 0,125 
0,004 0,033 | —0,033 0,05 | —0,1204 | 0,1142 || 0,38 | —0,220 0,108 
0,002 0,037 | —0,037 0,08 | —0,158 0,141 0,4 | —0O,222 0,076 
0,003 0,086 | —0,036 0,4 —0,174 0,1480 |} 0,55 | —0,218 0,035 
0,005 0,026 | —0,026 0,125 — 0,1544 |) 0,7 | —0,242 0,002 
0,007 0,0147 | —0,0147 || 0,15 | —0,193 0,149 0,85 | —0,204 | —0,023 
0,04 —0,002 0,002 0,2 —0, 210 0,139 1,0 | —0,1975 | —0,042 
Uuctutyt matematuku CuOupcKoro oTfenenns Tlocrynuno 
Axayemuu HayK CCCP 16 XI 1959 


ILMTHMPOBAHHAA JIMNTEPATYPA 
1C. M. Benonocos, JAH, 131, Ne 5 (1960). 7% H.W. MycxenumBuan, 


Hexotopple OCHOBHBbIe 3aauu MaTemaTuyecKolt Teopuu ynpyroctu, 3a. AH CCCP, 1949. 
8C. M. Benounocos, Tp. Bopouexck. roc. yHus., 27, 30 (1954). 
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Jloxaanmn Axkayemuu nayx CCCP 
1960. Tom 131, N 6 


TEOPHS YVIMPYIOCTE 
B. M. NAPEBCKUMM u P. WH. KWHAKHH 


YCTOMYMBOCTb KOHCOJIbHOH WHJIAHAZPHYECKOH OBOJIOUKU 
C NOAKPENJIEHHbIM KPAEM IIPH JEMCTBMUW BHEDIHETO 
AABJIEHHA 


(Tpedcmaeneno axademuxom I. H. Tlempcoévim 16 XII 1959) 


PaccmMaTpuBaeTca Borpoc 06 ycTOMYMBOCTH KOHCOJIbHOM KpyroBol HIME: 
pHyeckoH oOOoN0"KH, y KOTOpOH MOABHXKHBI Kpal NoAKpenweH yupyruM 
KOJbILOM, pH eHCTBHM BHelHero JaBNeHua gq >O0. Tlonepeunoe ceyenu 
KOJIbiUa JIA MpOCTOThI H3JIOKeHHA CUHTAeTCA IIPAMOYFOJIbHbIM C OCHOBA- 
HvemM a u Bbicorod H. Bsaumoyelicraue Kouba M OOOOUKH XapakTepH- 
syetca ycumuamMH 7,,S, N, u Momentamu M,, H, felicrByroulumMu B none- 
peuHOM cCeUeHHH, OTCeKalolleM oOOol0¥Ky OT KoJbia. B joKpuTHyecKom 
COCTOAHHH W3 STHX CHJIOBLIX PakTOpoB TowbKO N, u My, oranunbl oT HyaA. 
[IpH moTepH ycTodwunpoctu sce OHM, BOOOIIe TOBOpA, He paBHbl HYJIO H 
MOryT ObITb IIpefCTaBsIeHbI! B Bue CYMM H3 OCHOBHBIX HM JONOMHUTEbHBIX 
sHaueHHi. [Ipuksafpipad yKa3aHHble YCUJIMxA WH MOMeHTbI B COOTBETCTBYIO- 
(WHX HallpaBJIeHHAX K OOONOUKe H KOJIbUY, MOXKHO pacCMaTpHBaTb HX H30- 
JIMPpOBaHHO [pyr OT Apyra. 

OOpatumca cnepBpa K OGos0uKe. Mcxoxa u3 nowHbIXx JIMH€a PH3OBaHHBIX | 
YPaBHEHHH PaBHOBECHA, MOXKHO TMOMYYNTH MWA MOMOTHUTeEMbHBIX TepeMelle-. 
HHH U,V, W OOOMOUKM ypaBHeHHA: 


vi 


Ate: (se — sae) A?w + (1 + v)? ° 5 Ee Aw + ie Ly’ (w) + 
Er Buo] +e " 
Mo = [S++ Naeee |ow— eZ ato + BLP w) + 
+ Sr + gel? (w)] +E oP 1 (w), (2) 
eAtw + Fe Atw +2[2 25 tw + SS 4 2 1 (w)| + 
+48 | (ee ne ) Aty + sal? (w)] = 0, (3) 


rae RE u Rp—kpuBonuneinpie Koopanuate Ha CpeqMHHOW NOBepxHocTH 
OOOIONKH B OC€BOM H OKPYXHOM HallpaBseHuax (y 3aKpeneHnsa = 
y cTbIka C kKoublom €=p=//R; R u 1—paguye u mana o6ol0uKH); 
e = h?/12R?(1—v*); h—vtonmuna cOonouxn; E u V—MOLyJIlb yupyrocru 
a Kospdpunvent Ilyaccona; A = 02/08 + ONO AUS TO ae JIMHeHHbIE 
AuppepeHunasbHbIe ONepatopni, y KOTOPBIX NOpAMOK CoBnalaeT c NOpaAaKom 
AuPepenuMpoBaHua 0 — u paBeH BepxXHeMy UuHekcy. [Ipegnonaras, 4ro 
B PacCMaTPHBaeMOM CJlyyae (Kak uM JIA OGONOUKH C 3aK pen JICHHbIMH Kpasimn) 


PulO? <P ufdg®, du/d?<dv/dg?, dw/dk® <dw/dq? 
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TO YCJOBHE, CCIM MCHOJb3yIOTCA IPHHSATbIe HHXKE BbIPAKeHHA IA U, V, W, 
KBMBaJIGHTHO HepaBeHCTBy w*<n*, xKoTOpoe coruacyerca c pe3ysbTa- 
aMM pacueToB), M uMed B Buy, uTOe<1, gR/Eh = 0o/E1 (og — oKpyx- 
oe HallpaxKeHHe B OOONOUKe), MO2%HO BMecTO (1)— (3) HanHcaTh * 


0?u/dg® = — dw/dE + (1 + v)?e d®w/dE de2, (4) 
dv/dp = w — (1 — v?) 8 0?w/dg?, (5) 

tw aSu aw aw , gR (dw o 
Sl Gagae: cash cerita sea (age + pr) = 0. (8) 


Ecum pa nomommn (1), (2) cocrasuTbh BbIpaxenne OA*u/dp + OA40/0E u 
MpeHeOpeyb B HeM Ha OCHOBaHHM yKa3aHHbIX BbIIe HepaBeHCTB COOTBET- 
{CTBYIOMIMMH YWJIeHaMH, TO Nocyie cokpamenusa ** Ha 05/dg® nonyaum 
0? (du , ov ew 08 Ow 

—= | — —— ie \ f=} 
malt Se) = 21 + Se + 2v(14 )°xexr (sor +): (7) 


SaMmeTuM, uTO (7) Hemb3a BbIBecTH H3 (4), (5) (6yyer OTCyTCTBOBaTb MepBbIli 
qWIe€H B MpaBOH 4aCTH, HMEIOWIM WIA JabHelWero cyllecTBeHHOe 3HayeHHe). 
‘Ip spiwoge (7) ucnonp3opanue (4), (5) HesakoHHo no cxeqyiomleli mpHunue. 
-Papenctsa (4), (5) nomyueHbl B pesymbraTe mpeHe6pexenua B (1) u (2) wieHamu 
vO* A*w/de® wu (2 + v)d%A*w/dF20M no cpaBHeHMIO C TaaBHbIMM qIeHaMH 
—0°A*o/d§ 0g? u O* A*w/dp. Ho atu riaBHble y1eHbl B3AaMMHO YHUYTOKAIOTCA 
MpM cocTaBNeHHu BLIpaxenua O A*u/dp + 0 Atv/OE. 

OOpaTuMca Tenepb K YpaBHeEHHAM PaBHOBECHA KOMbUa AA ero Redopmn- 
POBaHHOFO COCTOAHHA, MpHBeeHHbIM B (?). M3 HHX MCNOMb3YIOTCA JIMIMIb CJe- 


Ayioue Tpu: 


dN [ds—N’y+Tx+X=0, dT [ds—Nx,+N'q+Z=0, 
dG! | ds tp Gre NK EEO 


(8) 


rye, B YacTHOCTH, x) = R-!+ R-*d*u/dp?-+ R-tdw/dp (du Ww — nepememjeHua 
TOUKH OCeBOH JMHUM KOJIbIa B pakvaNbHOM M OKPY2XXHOM HampaBuJeHHAx; 06 
OCTaJIbHbIX OOO3HayeHHAX cM. (*)). 

IIpu motepe ycrounpocTw BeMUHHbI U, ...; T, ...; X, ... 3aMHCbIBAaIOTCA 
BBuneu, +u,...;T >+T,...; Xo +X, .-.., re MepBple cuaraemple — OCHOB- 
Hble («MOKPHTHYeCKHe»), a BTOPbIe — JONOMHUTebHbIe. 3MeHeHHe KOMMOHEH- 
TOB BHellHeH Harpy3ku X, Z, K’, ... MpH mOTepe yCTOMYMBOCTH B 34BHCHMOCTH 
OT H3MCHEHHA (POPMbI KOJIbIa ABJIAETCH CYIWCCTBEHHOH OCOOeHHOCTHIO JaHHOH 
3ajlauH NO CpaBHeHH0 C 3ajayel 06 yCTOHYNBOCTH KOJIbIa NO WeEHCTBHeEM PUKCH- 
poBaHHOl Harpysku. BpinouHenue OcTabHbIX TpeX ypaBHeHHH PpaBHOBeCHA 


KOJIbIa CBA3AHO C YOBJIETBOPCHHEM CIETY OWI x ycJIOBHH CONPAKCHHA: U = VU, 


R- we = —f npu = p, rae wu — ocepoe MepemelleHve OOOOUKU, UV — COOT- 
BeTCTBYIOMee MepeMemleHHe Kouba, B — yrou NoBopoTa MonepeyHoro ceyeHUuA 
KONbila. Secb He eaeTCA MOMbITKM YUECTh 3TH YCJIOBMA (TAK %Ke Kak He yUH- 
TbIBAIOTCA OOBINHO TpaHHYHble YCIOBHA JIA OCeEBbIX MepeMeleHHH MU YrIOB MO- 
BOpOTa IPH UCCMeLOBAHHM YCTOMUMBOCTH OOOJIOUKU C 3aKPeIJICHHBIMM KpasMn) 
Hi MOSTOMY He MIpHBeeHHbIe 39eCb YCJIOBUA PAaBHOBeCHA KOMbUa HTHOPHPyYIoTca. 
Viz (8) nonyyaetca cleqywoulad CHCTeMa JIMHeapU3OBaHHbIX ypaBHeHHH JA Jo- 
TIOJIHHTEIbHBIX M€PeMeLLeEHHH H CHJIOBbIX (aKTOPOB KOJIbIa: 


dN /do + T +T)R(d®u/de? + dw/de) + RX =0, ; 
dT /dp —N-+RZ=0, dG'/dp + RN+RK' =0. (9) 


* Bes crpororo yoka3atespcersa ypaBnenue (6) Opismo nosyueno A. B. Cayenxkopni (2). 

** Taxoro pofla coKpalleHHA cjleaHbl H Mp BBIBOTe (4), (5). Onu 3aKOHHBI, Tak Kak 
AONOMHUTeMbHBIE MepeMeneHHA AOMKHbI ObITh MepHonNYeCKHMM (YHKILMAMM H OyqyT Huxe 
HAXOMMTbCA B TPHrOHOMeTpHueCKOM Buse. 
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IIpH 9sTOM JOKpUTHYeCKOe HallpsxKeHHOe COcTOAHMe KOMbUO CUMTAeTC 

6e3MOMeHTHBIM, T. e€. H3 BemHUHH To, No,... YyUHTbIBaeTCA TOKO T; 

a OCTaJIbHbie IIpHHUMaloTcA paBHEIMM Hyst0. MoxHo Opiio Onl He eat 

TaKOrO YHpoMlalollero JOMyLIEHHA, HO TIpoBeeHHbIM aHaJIM3 MoKa3ad, 4 

9TO TpakTMuecKH He CKa3bIBaeTCH Ha pesybTaTax pelienua. Vick mova 
u3 (7) BenuuuHp T wu N uM HCHOub3yA COOTHOLIEHHA 


G’ = EIR™ (du/do? + dw/d), T)=—kaRq 


(J =1/;,aH? — Moment wHepiMH onepeywHoro ceyeHHsA KOJbIa, k = const) 
nloslyyaeM 


EI d /d du , dw d{d@u , dw 
ee Gn ON eee 
— R?(dX/dp — Z) + (a?/dg’ + 1) RK’ = 0, (10) 
X = — Ny = —Nj gap = [EAR/12 (1 — v*) R°) (07/05 Op? + 070 / 03 09)z—5, | 
Z=—S=—S =p = —[Eh/2 (1 +) R] (Ou/Op + 00/0%)z-,, (11) 
K' =—H =—H |:-, = —[Eh3/12(1 + v) R?] (02w/0é dp + 00/0%)exp 


(S, N, u H — pononnutenbuble cABurarollee ycusive, MepepespiBatollee ycu- 
Jime WM KpyTAUlMH MOMeHT B OOoN0UKe). SHayeHve k TomyuaeTca 43 pellie- 


k 


HHA 3afayH O COBMECTHOH feopMallud OOO/IOUKH HM KOJIbila B JOKpHTuue- | 
CKOM cocTosHHH. MMeem: 


k=(1 +c + 6/1 =e), 
re Cy = (AR/2xaH) (2 + 64R?/x°a°H), Cc. = (3hR3/x2a°H) (2 + xa/R), 
x= [3 (1 2. y?)}/s (R/h)'25 
TlockoubKy u=w laa w=v gp, TO (10) MoxHO HanucaTb B BHJe 
JO GO) 16 OF Ow (ea) 0 /(0?w ov 
Lae ag (age + 1) (Spe + 3q) + #2R0 35 (Ger + 55) beg 
— R®(0X/Op — Z) + (6*/dg2 + 1) RK’ =0. (12) 


YmuoxuB (12) na 07/0? u ucnonbpaysa (4), (5), (7), (11), 6yqem umerTb 
nocie OTOpacbIBaHHA MaJIblX WeHOB: 


He at / 0 2 kRq 04 / 2 
Laie ae (ap +!) © + Shae (ae +1) e— 


Lin 2 ythEt Seb afore 
12(1—) Ra d€ 068 on +w)— 
Pm 8 (aw Rw 
~ (2(1—v) Ra dE 0g? | ) al ie SFP a) (13) 


(doceqHHH WICH B KBajlpaTHbIX CKOOKax paBeHcTBa (13), cymecTBeHHO 
BJIMAIOMMM Ha BeJIMYMHY KPUTHYeCKOl Harpy3KH, OOYCJIOBJIEH NepBbIM YIeHOM 
B ipaBoH uacrH paBeuctsa (7)). Tlonowxum w = Csinyésinne, yqopnerBopsas 
TeM CaMbIM yCloButIo w= M,=0 npn —=0 (C—npousBonbHaa KoHCTaHTAa, 
OTIMUHAA OT HYJIA; 4— KOHCTAaHTa, 3HaYeHHe KOTOpOH ONpesednetca B mpo- 
lecce pellleHHA; M — WeIO€ NOJIOXKUTeMbHOe YHCIO, GOosbUlee CHAM; yKa- 
3aHHOMy W COOTBeETCTBYIOT u = Acospssinne, v= Bsinuécosng). Torna 
u3 (6) w (13) nomwyyaem coorBercTBeHHO: 


gR/Eh = ¢ (n®—1) + uH/n4(n® — 1), (14) 
GR» 2 ere — 1) h(2—v—n?)  p R ps 
Eh”. 42ehRe 45 12(1—v®) kaR tg pp 21 ka n*(n®—1) te pp * (15) 
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3 (14), (15) npn spi6pannom n onpenensiorca 3Hauenne us H COOTBeT-- 
cTByrolllee COOcTBeHHOe 3HayeHHve JaBeHua g. Haumenbitee u3 COOCTBeHHBIX. 
SHayeHM qg, COOTBETCTBYIOWMX 3HayeHHAM n= 2,3, 4, ecTb KpHTnyecKoe 
WaBNeHve gxp. Ero MoKHO Halitu, CTpOA pH pa3s/IMUHBIX 3HaYeHHAX nN Tpa- 
(ukun BerMunHE! qR/EA Kak yuku p. 0 cbopmynam (14), (15). Tapa 
rpapukoB, NOCTpoeHHBIX COOTBeTCTBeEHHO 0 dopmyviam (14), (15) npu ofHOM 
H TOM >%e€ SHaveHHH 7, TNepecekalorcaA B OHO TOYKe, KOTOpaH COOTBET- 
cTByeT CoOCTBeHHOMy 3HaveHHIO q. Crpod fin pafa 3Hauennli n mapbl 
yKa3aHHbIX TpaPHKOB HM OMpeeAA HX TOUKM NepeceveHA, HAXOQUM GxupR/EA 
Kak OP/WHaTy HaHHMsiueH u3 sTHxX ToueK. IIpH STOM H3MeHeHHe pw OrpaHH- 
unBaeTca uHTepBatomM O<p<p=n/p, nOcKONDKy pH w= p MpaBas yacTb. 

dbopmyib (15) o6paiaerch B — oo, a nm He JOMKHO MpeBocxOLUTs uNCTa 7, 
paBHOorO KpHTHYUeCKOMy 3HaYeHHIO nN B Cuy¥Yae aOCOMOTHO %KeCTKOFO Kouba, 
T. €. Kora 06a Kpad OOOOUKN 3aKPeIVIeHbI B palWasbHOM HallpaBjeHun 
(cooTBeTCTBylollee sHayeHne p=). Ja O6o0UKH «cpeqHe» [HHI n paBHO: 
meow yactu yucna 2,77 N, N = (1 —v*) (R/L)‘2(R/A). Ormetum, uTo mo- 
JyWalolunecA B pe3yJIbTaTe pacueTOB 3HAYeEHHA HN, COOTBETCTBYIOWUE Yup, 
COracyloTcA C MPHHATBIM IpeynomoxXeHHeM, 4YTO pw? <n?, 

Ec OeCKOHeuHO YBeJIHYHBaTb 2KECTKOCTb KOJIblla, CTpeMsA (bopMaJIbHO a 
uiH H kK oo, TO yoBseTBopenHe paBeHcTBa (13) cBO_HTCH K BbIMOJHeHHIO- 
yCOBHA W |c_, =O (uMea B BUY ykKa3aHHOe Bblllle BbIpaKenne MA w), 
a 9TO O3Ha¥aeT, 4TO po=n. Torfa Ha O6OHX KOHIIaxX OOOOUKH BBITOI- 
HalOTCA ycoBua w=0, M,;=0. Ecau OeckoHeyHO yMeHbIlaTb %KeCTKOCTb 
KObua, cTpemMa a KO, a H KA ua ne u3smenaa H, To yRoBseTBopeHue 
papeuctBa (15), yMHO2KeHHOrO Ha @, TO paBHOCHbHO YOB/eTBOpeHHio: 
paBeucTBa (13), cBefeTcd kK BBIMOMHeHHIO ycjloBHA tgup = oo, oTKyya 
yp = 7/2. Tora, Kak 3TO HM Jlos2KHO ObITb Ha cBOOOZHOM Kpae, S—H/R= 
=N,+ R‘10H/Op=0 mpuw =p. B 9T0oM cayyae (Kora KONbIO OTCYT- 
CTBYeT) Ia OOOMOUKH «cpeqHel» WwMHb! (Kora e&/”?§<(rR/l)?<e—/) nerKo 
HaHTH Qxp = Jxp HEMOCPeACTBeHHO, OMpeeMB MHHHMYM no n? mpaBo yacTH 
tbopmyspt (14), rage nonmaraem p = =/2p w NpeneOperaem efHHHUeH TO cpaB- 
HeHHIO c n?. B pe3yuJbTaTe nowyyaem 


Duy = [REh?/3 V6 (1 — 9)"*RE] (hA/R)' (16) 


(7. €. 4, PaBHO NOJOBMHE KPUTHYeCKOrO aBNeHUA MA Cyyan, Korfa 06a 
KOHILA OOOOUKN 3aKpelvieHbl) MH COOTBeTCTByIOWee 3HateHHe N =n, paBHoe 


weno uacra uncia (2,77/V2)N. Scho, uTo faa KOHCOubHOM OOo0UKH 
«cpeHeli) JJIMHbI C NOAKpeMIAOMIMM KOJIbILOM Ha NOABA%XKROM Kpae MpakTH- 
YeCKH MO2KHO ONPeACMATS Gxp, CTPOA yKa3aHUble Bolle TpaPHKu B CuJlefyto- 
WMX WHTepBaslaxX H3MeHeHUA p UN: T/2pNw<a/p, NINN. 

BpWIo MpOBeseHO SKCMEPHMeHTaJIbHOe HcceqOBaHuve ycTohuuBocTu 20 KOH- 
COJIBHBIX OGOIONeK CO CBOOOLHbIM HW NOAKPeNJIeCHHbIM KpaeM. Bce 9kcnepvmeH- 
TAJIbHbIe PC3Y/bTATHI OTMMYAIOTCH OT TeOpeTHYeCKUX MeHee yeM Ha 10%. — 

Monyaennas dopmyvia (16) 41a o60104KH Co CBOOOAHBIM KpaeM H ee SKcrIe- 
DHMeHTaIbHad MpoBepKa ompoBepraior dopmyay H. A. Ancytowa (*) (op- 
mywia (4.9) npH n = 2). 


Tlocrynuuio 
9 XII 1959. 


LMTHPOBAHHASA JIMTEPATYPA 


1A.B.Caueuxkos, Mas. Kasaucx. dun. AH CCCP, cep. bu3.-maTeM. M TeXH. Hayk;, 
Noe 12, 127 (1958). 2A. Ji as, Matematuyecxaa Teopua ynpyroctu, M.—JI., 1935. 
3H. A. AadbytTos, Uux. cOopu., 22, 120 (1955). 
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JIoxnayn Akanemuu nwayx CCCP 
1960. Tom 131, N 6 


TEOPHA YIIPYTOCTH 


B. H. ®PAJVJIMH un C. M. WAXHOBCKHH 
TIOCTPOEHHE TEH30PA FPHHA JIA 3AQAUH O PABHOBECHH 
NOJIOTOH OBOJIOUKH JBOAKOM KPMBH3HbI 
(II pedcmasnreHo axademuxom IO. “H. Pabomnosom 9 VII 1959) 
1. Kak uspectuo (}, *), mpH momomu metonma H. A. Kusnpbuescxoro cu- 
«cTeMa (YHKIMOHAJbHbIX YpaBHeHHH MpAMOYrOJIbHOH B MJlaHe NMOJOroH O60- 


JOUKH B TepeMelleHHAX TPH MpOM3BOJIbHbIX KpaeBblX YCJIOBHAX MpewcTaB- 
JIA€TCA B BUye * 


uae (M, N) = vyp(M, N) — 


\ Kl, (Q, M) ww (Q, N) dxgdyg + Awe (M, N). (1) 


oso 3 


Tloub3yxAcb MPOM3BOJIbHOCTLIO PeryJIAPHOH YaCTH BCTIOMOraTeJIbHbIX Hepe- 
MeleHHH, NofmOepeM ee Tak, 4uTOObI onepaTopb! Ayyg(M, N) anyynupoBanucn. 
Jlna STOrO BCHOMOraTeJIbHbIe NMepeMelleHHA Vig DOMKHbI YOBMeTBOPATb 
‘YCJIOBHAM 3aKpelJieHHA KOHTYpa OC6O0UKH. 

MoxKHo y6enuTECA B TOM, 4TO TIPH KECTKOM 3ak pellJIeHHH KOHTYpa o6olOUKH 


HCKOMBIM TlepeMelleHHAM 018 MOXKHO IIpHaTb Buy ** 


Y8(M, N) = ow_a(M, N)+ Dd) 2mn (M) Zinn (N); (a 
m, fh 
Ywe(M, N)= 2) Ann Zinn (M) Zinn (N), (3) 
m,n 
re 
INTXy, | nTey ; enix nt 
Zinn (M) = cos ——™ sin —, cine —* cos as 
TX TT 
3. (M) =sin— —sin a 
A om 4s Tmn AG? = “ 4s Sn A()8 xa 48 (1—v?) ea? 4 
w2Eh ed ; wEh wo 5 Oe TE hS oan 
2 4 (1 + v)? 2 
Alt = AGH = _ Ae ee 
Omn 
Sano (Lv) m2) en) 0 ee een 
Sma = 2(1 + v) m? + (1 —v2)e2n?, c=; 
* Bech w manee, 7," 7,56, 3452, (Siciea wine Jui, ane oe °°. 


A ** MoxHO NoKa3aTb, 4TO onepallnu, TIpOW3BOAMMBIe B JabHetwem wan pxAgamu (2) u 
(3), MpaBOMepHEI B COOTBeTCTBUM c TeOpHell COoOWLeHHBIX (PYHKUMH. 
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B ty Gl | thy a 9) mux, 
eh yee KS is yh i 2 (M) = 2 sin ee 


a a ’ 2mn 
23, (M) = bp (4) | Sq — (Yu) — sin 2] — 9, (yy) sin 


Ym (Xa) = Te Xm (XM — A) (emX—A), 


Yn (Ym) = Ge Ya Yu) (4,44 — 9), 
Rp (ey, eB ee ee 


Ha ocHoBaHnu cKa3aHHoro cucTema (1) mpeoOpasyeTca B CHcTemMy HHTer- 
palbHbIX ypaBHeHHH- 


uoe(M, N) = 0(M, V)—\\ Ki (Q, Mui (Q, N)dxodyo, (4) 
0 


—) er a 


“pa KOTOpbIX MOXKHO TipefcTaBHTb B (bopMe 


Klay (Q, M) = >} f2%(Q) Zan (M). (5) 


BpipaxkeHuaA (byHKuHi Pe) B CBA3H C HX TPpOMO3JKOCTbIO MbI He 
BbITIHCbIBaeM. 


2. Pewienve cucTembi (4) uuleM B Bue 


waye(M, N) = >) [EG2 (N) Zinn (M) + A?Zinn (N) Zinn (MDM, (6) 


m, nl 
rae yHKUuH ge (N) nofsexatT onpejesnennio, 
Tloncrapus (6) B (4) H BBeA OOo3HayeHHA 


ab ab 
Rita =\ 4 FEY (Q) Zhi (Q) dxedya, Tinta =\ \ filzhe (Q) dxodyo, 
00 0 0 


HOJYYUM cyefyrouly1o GecKOHeYHy!O CHCTeMy ypaBHeHHi OTHOCHTeJIbHO HUCKO- 
MbIX (PYHKILH: 


P(N) + Dy) ROU EOE (NY) = AGP Zinn (N) — D\D) All! Vince Zins (Ne) 


Hoult ikl 


3. B cayyae wWapHupHoro 3aKkpellsieHHA KOHTypa oOoN04KH cuJlefyeT 
UpHHAT 


Jna=vae,  Kiey(Q, M)= Kie(Q, M) = Dy BEYZin(Q) Zinn (M), (8) 


m,n 
ye 
a herk, 18 
(«)1 (a)2 as | Sek, mn (2)3 __ 1 mn 
Bs = Boe = 0, Bene = Sioa TA w2 ? Tinh, TO wo? , ’ 
mn 
Wes 48epikia . m Bez — 48e*pikia on Bes — 48epskia 4 
= — aot Nigh eee 3 ? are 


oimn = pum? —(x—v—2)8°n?, Ban = [1 —(v + 2)x] mm — pot’, 
k 
fi=l+um, pp=v+%, pg = =F 2ye-- x?, . ae 
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Tipu 9ToM pemenve 3aauH 3HAauHTeJbHO ynpouaeTcA H KOMIOHEHTBI 
TeHsopa [puna mpefcraBsisloTca B Buse 


ues (M; NY => DOIZE) Nai (9) 


m,n 
rye KOSpPHLHeHTHI D‘? onpenenstoTca U3 CHCTeMbI ypaBHeHull 


Die + = 5 2 Bi D pie —_ AM? (10) 


B pe3ysbTatTe BbIYHCIeHHH NOJy4YHM 


Cmia Th aks | Ce®n?p 
Dt = ! (ann == inn ) , pe? — (Bn aa Q = Tm 


2Eh 2 Q io TEA 2 
xd o} we 
Omn mn Om 


2 
p®3 — 4s C 1 es CO, 
cz wEh h2q2 w2 Qian : 
pe — p®! wae eR min K ey)2 ab CO mnPmn 
r2Eh on t OF. ’ 
pus — po — _48C_ _M4mn pp? — pe — — 42°C "Bimn 
ite apa NO Sa tEhk a Ome. ’ FiUll: Fe aa nEhkya Dee ’ 


rye 
12 (1 —v?) athe 


4 2 
an = Oma + CU aa Oy aca ++ Se (a alae, Oe = nhs 


BuipaxkeHne fia MporuOa oOO/OUKH, HaXOAMleHCA TOM WeHcTBHeEM HOp- 
MaJbHOH CocpeXOTOUeHHOM eAMHHYHOH CHJIbI, HaligenHoe B. 3. Buaacospim (?), 
HM BbIpayKeHHA JIA KOMMOHEHTOB CMeLIeCHHH, BbI3BaHHbIX JeHCTBHeM TaHreH- 
IlMaJIbHOH COcpefoTOUeHHOH eMHHYHOH cHOH, HaliqenHpie M. MuioHoBbim 
(4), COBMaaloT COOTBETCTBEHHO C KOMMOHeEHTaMH TeH30pa Tpuna Uys HW U)1> 
Ui)2, Uay3, OTpeeuAembIMU cbopMysiamu (9). 

TlonyueHHble pe3yJIbTaTbI YKa3bIBalOT, B YaCTHOCTH, Ha SKBUBaJICHTHOCTb 
CHCT€M HHTerpaJIbHbIX H WudPepeHIMasIbHbIX YpaBHeHHH paBHOBecHaA OOOOUKH. 


Kuesckuw NojMTexHuueckui Tloctynu0 
HHCTHTYT 18 VI 1959 


WMTHPOBAHHASA JIMNTEPATYPA 
1M. O. Kinpuespcekul, 36. npamub Inct. matem. AH YPCP, 8, 97 (1946). 
ae Be Ou wird COB , Oman Teopusa OGonoueK, 1949. 35.H.®pagauuCc.M . Wax HosB- 


cK u i, M33. AH CCCP, Mex. w mamtmHoctp., Ne 1, 144 (1959). *M.Mumouos, IIpuxa. 
MaTeM. H MeX., 22, B. 5, 691 (1958). 
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HTornayo Axagemuu nayx CCCP 
1960. Tom 131, Ne 6 


PH3HKA 


K. H. FPHHPAY3, B. B. BE3PYKHX, B. Jl. O3EPOB u P. E. PbhIBUHHCKHK 


H3Y4YEHHE MEXKTMJIAHETHOPO HOHH30BAHHOPO LA3A, 
SHEPrH4UHBIX SJIEKTPOHOB HW KOPHYCKYJIAPHOFO H3J1IY WEHHA 
COJIHWA TPH JIOMOLUH TPEXSJIEKTPOAHbIX JIOBYHWIEK 
3APASKEHHBIX YACTHIL HA BTOPOM COBETCKOM KOCMH4UECKON 
PAKETE 


(IT pedcmaeneno axademuxom A. JI. Munyem 11 IT 1960) 


OnbiTbl C TpeXSIEKTPOLHbIMH JIOBYWWKaMH 3apAxKCHHbIX YaCTHI ObWIH MOCTAB- 
JleHbl Ha 1-H, 2-H u 3-H CoBeTCKMX KOocMHYeCcKHX paKkeTax. HanOosee craTucTu- 
geCKH MOJIHOWeCHHbIE MaTepHabl 10 paccMaTpHBaeMbIM onbITaM (OKOIO 12 000 
OTJCJIbHEIX 3aM€POB KOJIJIEKTOPHBIX TOKOB) OblwiM NOJyYeHbI pu Nomere 2-H 
KocMMuecKOn pakeTnl. [lostomy Jamee B OCHOBHOM H3JlaraloTcs aHHble HMeHHO 
eToro nosmeta. OObemM NOyYeHHOH HHPOpMalluu O padoTe TPeXZCKTPOLHBIX JIO- 
ByleK Ha 1-H KOcMMueCKOH pakeTe Obl CyILeCTBeHHO alee 
MeHbIIe; JaHHbIe C ABTOMATHYUeCCKOH MexKIaHeTHOH 1 Za \ 
CTaHuMnN (3-H KOCMHYeCKOH pakeTbl) B HacTOmee / 
BpeMaA OOpaboTaHbl JH yacTHUHO. Tem’ He MeHee, 
YUMTHIBAA BaxKHOCTb HaOOLaBLeHCA MOBTOPAeMOCTH 
pesyJIbTaTOB, HWKe OyfyT MpHBeeHbI OTCJIbHBIC 
CCbIIKH Ha JaHHble, NOJIYYeHHbIe pH mosmerax 1-H u 
3-H KOCMHYeECKHX paket. 

Ha copeTcKOH KOCMHYeCKOH pakeTe, 3anyuleHHoU 
ua Jlyny 12 IX 1959 r., 6b nocTaBjeH sKcHepH- 
MeHT 10 H3yYYCHHIO MexKMIaHeTHOrO HOHH30BaHHOrO 
Ta3a, 3JICKTPOHOB c 3HeprusaMH W, OO buIMMu~200 5B, ye 
M  kOpnyckyspHoro uatyyequa Conia. IIpu Puc. 1. Cxema tpexsnexr- 
MOMOMH pajlMoTeeMeTpHYeCKOH CHCTEMbI BO BPeMHA PpomHOl MOByuiKU. J — Kop- 
noleTa paKeTbI PeFHCTPpHpOBaHcb 9eKTpHuecKHe YC KoHTelHepa, 2 —BueU- 
; HAA CeTKa, 0 —BHYTPeHHAA 
TOKH, CO3aBaeMble 3apAXKCHHbDIMH YaCTHWaMu,  10- Gorka, 4 eoneenen 
najlalouluMU B JIOBYWIKM, yCTaHOBJICHHbIe Ha OTZe/eH- 

HOM OT PakeTbI KOHTeHHepe C Hay4¥HOH almapatTypol. Ha nmoBepXxHocTH KOH- 
TeliHepa OblJIM yYCTaHOBJICHbI 4 TpeXJIEKTPOAHbIe JIOBYLWIKH, PaCNOJIO%*KeHHHIe 10 
BepUIMHaM BNHCaHHOrTO B ciepy TeTpasypa. Kazaa MoByuika cocToasa U3 
nowycdepHyeckol BHeLIHeH HHKeeBOH CeTKH (Cc payuycom 30 MM), BHYTpH KO- 
TOpOH HaxOWMJICH MOCKHH HUKeNeBbIA KOJJeKTOp. Mey KOJIeKTOPOM u 
BHEIWHeH CeTKOM Obla pacnouox*Kena WIOCKaA BONb(paMoBad BHYTPeCHHAA CeT- 
Ka. Ilorenuuvasbl 2I€KTPOAOB JIOBYWIeCK OTHOCHTeIbHO KOpMyca KOHTelinepa 


3 


K ycunumeso 
HOMMEKM. [0KE | te 


Ob: KOJWICKTOPOB Q,y = — (60+-90)B, BHYTpeHHHX CeTOK og, = — 200 B; 
“BHEIIHHE CeETKH HMCJIM COOTBETCTBCHHO MOTCHIHAVIbI Ps, = — 10; —5; 0 u +158 
(cm. pue. 1). 


OcHOBHOe Ha3HayeHHe BHYTPeCHHHX CeTOK — NosaBseHHe otTosddekta c 
KOJWJICKTOPOB, BOSHMKalollero NO AeHcTBHeM yJIbTpadMouleroBoro u3slyyeHna 
Conia, a TakxKe MOJaBJeHve BTOPHYHOK 3JIEKTPOHHOH 9MUCCHH H3-3a OomOap- 
JMPOBKH KOJJEKTOPOB S/IEKTPpOHaMH M MpoTOHaMH. BuelwHuM CeTKaM JIOByIeK 
ObWIM MpPHaHbl pasJIMyHbIe NOTeEHIMab! LIA TOTO, YTOObI CO3AaTb BO3MOXKHOCTH 
OWECHKH SHEPFHH NOMOXMUTCIbHIX YaCTHI, MOMAaMaloulHX B JOBYIUIKH, UH, B YacT- 
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HOCTH, JWI TOPO, YTOOb! OTIMYATb TOK, KOTOPbI€ MOyT ObITb CO3aHbI MpOTOHAa-HI 
MH M@xXKIMJIaHeTHOM CTalMOHapHOl mla3Mbl (c 9HepruaMM NopsyKa | 9B) oT TO-| 

KOB, CO3JlaBae€MHIX IIPOTOHAMH KOPMYCKYJIAPHbIX MOTOKOB, MMeIOIHX 5HeprHun|, 
Ha 3 nopaqKa Sombie. QeKTPOHbI CTalMOHapHO mia3Mbl (Cc SHeprHAMN JO'} 
CHHUIL 3ICKTPOHBOJIbT) H COJIHCUHBIX KOPMYCKYJIAPHbIX NOTOKOB (C 9HEPrHsMH ff 
no 25 9B) He yuaCTBYIOT B CO3aHHM KOJIJICKTOPHbIX TOKOB JIOBYIWIeK, TaK KaKk-+p 
OHH He MOryT NpeosoueTh TOPMOsAee Nose, CO3,aBAeMOe Pa3HOCTbIO NOTeH— 
WHaJIOB MEX Ly BHYTPeHHel HM BHELIHel CeTKaMH (paBHOH~ —200 B). QeKTpOHbEEM 


AN 


\* 
\ 


10000 © x*x*| 
4 x 
a Ne 
Puc, 2. SHaveHHs KOJIMCKTOPHBIX TOKOB, Puc. 3. [panuubl KOJeKIOpHbIX TOKOB Ha 
3aperHCTpHpOBaHHble = BB JOByWIKe Cc yuactke R < 20 000 km. Bepxune rpannupl: 
go = — 10 B Ha yuactKe R < 25000 km 1— Mp4 Pg9 = —10 8, 2— npu ? p99 Ba 


3 — IPH Po = OB, 4— pu Pg = +15 B; 
HMKHMe PpaHHh: 5 —oOulad Aaa n0By- 
eK C Pgq = —10B; —odB Hu OB, 6—npre 
on +15 B 
“Ke, JBHXKYUIMeCA B MAPHHTHO! JOByLIKe SeMIH (B TaK Ha3bIBACMOM BHELUHeEM 
paMWalMOHHOM osce), HMelouve JOCTATOUHY!O SHEPrHio JIA TOrO, YTOGHI mpe- 
ONOMETb TOPMOS3ALIee NOMIe MEX LY CeTKaMH JIOBYWIKH, MOTYT CO3aBaTb OTPHILa-— 
T@JIbHbIM KOJIJICEKTOPHbIM TOK. 

CuenyeT HM€Tb B BUHAY, 4YTO OTPHMATeIbHbIM KOJWICKTOPHBIM TOK cosqaeTcR 
TaKKe YaCTbIO POTORIEKTPOHOB, SMHTTHPYeMbIX BHYTPeCHHeEH CeTKOH Mp ocBe- 
ICH ee COHILeM HW MOMaatoluluxX Ha KOJWIEKTOP NOX NeEHCTBHEM 3TeEKTPUYeCKO- 
ro MOA Mexky 9TOH Ce€TKOM M KOJWeKTOpOM. J 1a asibHeHWero cyulecTBeHHO, 
UTO B HE OCBELCHHOH CoJIHUeM JIOByWUKe (a JIOBYLUKM ObiuIM pa3MelLeHbI Ha KOH- 
TeHHepe Tak, UTO XOTA Obl OHa H3 HUX B Kab JaHHbIM MOMeHT HaxOlMsach. 
B TCHH) OTPHIUAaTebHbIHM TOK MOXKeT ObITh CO3L4aH TOMbKO 9HEPPHYHBIMH 3JIEKTPO- 
HaMH, YjJl€p2xKHBaeMbIMH TeCOMAaTHUTHbIM MOJIeM. 

IIpu BplOope XapakTepHcTHK allMapaTypbl MpHHuMaJIMcb B KayecTBe HaH- 
Golee BEPOATHBIX CJIeWyIOUlWe MOJeH MeXKIIMaHeTHOH ra30Bol cpembI (corsac- 
HO HMMeBUIMMCA JIMTepaTypHbIM flaHHbiM (*%)). A. Mmeerca cramnonapHas 
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PasoBad Cpea, COCTOAMAA B OCHOBHOM H3 HOHH30BaHHOrO BOsoposa C KOH~ 
nenTpainelt nj = 5 - 10°10 cw’, c anektponHol Temnepatypo mopayKa 
10°°K, OuusKoi kK MOHHOM Temnepatype. B. Mmerotes TompKo cnopayuueck ne 
KOPNyCky JAPHble MOTOKH, COCTOAMIMe M3 IpOTOHOB MM 3JIeKTPOHOB CO CKOpoO- 
cramu (13) - 10° cm-cek! uw c Konmentpanuamu n; ~ 1-10 cm, nuorga 
WoxofAmumMu fo n;~ 10% cm *. Vmenacb B Buy TakKxKe BOSMOXKHOCTH cuy- 
uaa B— ojuoppemenuoro cymiectBopanua A u B. OxKuamocb, 4TO B culydae- 
{A OyyeT HaOsofaTbCA YMeHbIeHHe BeMYMHbI KONMeKTOPHBIX TOKOB Jp MIpH 
YBCAUMCHHH P,. H OTCYTCTBHE TNOJIOAUTE/bHBIX TOKOB J, IpH 9, = + 15 B- 


B cuyuae B nonoxutTenbupe sHauenna J, JOM KHI ObITh OMHAKOBHI He3aBH- 
cMMO OT sHaueHHA Y,.. B cayuae B nonoxutTenbuble sHayenua / , AOJIKHBE 


HaOMOMaTbCA BO BCeX JIOBYWIKaX, HO yOblbaTb IPH yBemMueHRU ¢ ee 


YCHJIMTEIM KOJWICKTOPHbIX TOKOB H TeeMeTpHyecKasd CuCTeMa OGecreyHBa- 
JM BO3MOMKHOCTh PerHCTpallHH MOJIOMKATEIbHbIX KOJIJIEKTOPHbIX TOKOB oT 107) 
jo 50 -10-*° a u OTpuaTeIbHEIX KONMeKTOPHIX TOKOB oT 10-16 go 15-107?° a.. 
MruHoBeHHble 3HayeHHA KaxKOFO KOJWJICKTOPHOFO TOKa perHCTPUpOBaICb 2 pasa: 
B MHHYTY. 

Tlepememjaacb 10 TpaeKTOPHH, KOHTeHHep C HayyHOM anmapaTypou ofHOBpe- 
M€HHO COBepllaJI CJIOXKHbIe OBICTPLIe BpallaTesIbHbIe WBUKeHHA. M3-3a sTOrO: 
OPHeHTAalHA KaxKJOM JIOBYWIKH OTHOCHTEJIbHO BEKTOPa CKOPOCTH HM HalpaBJeHUsA. 
Ha CoJIHWe HENpepbIBHO MCHAMACh, UTO BbISbIBAIO COOTBETCTBYIOMNIMe KOeOaHUA. 
KOJIJIEKTOPHOrO TOKa (cM. pc. 2). Hau6ouputme (Tak xe KaK H HaHMeHbIIIHe): 
3HaYCHHA COOTBETCTBOBAJIH HEKOTOPBIM OJIM3KHM Apyr K Apyry opveHTalusM 
KOHTeHHepa. Ilostomy H3MeHeHHA 3HadeHHH /, BUOMb TpaeKTOPHN, 3aBUCAIHe: 
PIaBHbIM OOpasoM OT OKpyxXarouleH cpeLbl, MOryT ObITb OMMCaHbI NpH NOMOUL 
KPHBBIX, OFHOaloulM4xX HavOOJIblMe HM HaHMeHbIuMe 3HayeHHaA J; pH 3TOM 
BJIMAHHe BPalleHHH KOHTeHHepa Ha Pe3YJIbTAaTbI OMbITa MOXKHO B HEKOTOPOH cTe-- 
M€HH MCKJIIOUMT. 


Ha puc. 3 mpescTaBulenbl NOQOOHbIM OOpa3s0M SKCIEPUMeCHTAJIbHbIe pesyJIb-~ 
TaTbl Ha yuaCTKe TpaeKTOPHH, YaJleHHOM OT NOBepXHOcTH Semin WO 25 000 km, 
a Ha puc. 4 — pe3ybTaTbl, HAYHHAA OT yaneHua 25 000 km Jo maqeHHA KON- 
TeliHepa Ha Jlyny. 

OrcyTcTBHe MOMOOHA B XOMe KPMBbIX Ha pHc. 3, NO-BHAHMOMy, OObDACHAeTCA 
OCOOCHHOCTAMH H3MCHCHHHM OPHeHTallHH pa3JIMYHBIX JIOBYIUeK OTHOCHTEJIbHO: 
BeKTOPa CKOPOCTH ciepHyecKOrO KOHTeMHepa, CBASAHHBIMH C pa3JIMUHbIM pacno- 
JIO*KCHHEM HX Ha MOBEPXHOCTH BpallaBlWleroca CIOXKHbIM OOPa3s0M KOHTeMHepa. 

B 2 yac. 15 Muu. MocKosckoro BpemeHu 13 IX 1959 r., Korgqa KOHTeHHEp: 
Haxolwica Ha pacctosHun R~190 000 km oT SemsH, paqHOcBaA3b C HWM C Tep- 
puTopuu CCCP Opiwia mpepBaua, Tak KaK B YKa3aHHOe BPeMA OH HAaXOMJICA Hal, 
SanalHbIM nosymapvem 3emiu. Tlocne Bo3OOHOBeHHA CBA3H C HUM XapakTep. 
PperHCTPHPyeMbIX KOJIJIEKTOPHEIX TOKOB H3MCHWJICA [M JO KOHIla 9KCMepHMeHTa 
ObIJI TAKUM, KaK H: ToceqHeM yyacTKe puc. 4. 

PaccmoTpenve MpHBeeHHbIX SKCIEPHMEHTAJIbHbIX JAHHbIX MOKA3bIBaeT: 

1. Ha paccrosnuax R or nopepxHocTH Semiu JO 4 3eMHbIX PpayMycoB OOHa- 
py2KeHa mla3Ma c TeMMepaTypoi He Gomee WeCATKOB THICAY TpasycoB. ITO cie- 
Ayer W3 OTYeTIMBO BUAHOFO Ha PHC. 2 CyMeCTBEHHOFO BMAHHA CpaBHUTeIbHO: 
HeOOJIbIIMX (paBHBIX 5 B) OTMHUMH [pyr OT Apyra NOTeHIMaJIOB BHEWIHUX CeTOK. 
JIOBYIWK Ha BEIMYMHbI KOMJIEKTOPHEIX TOKOB H W3 OTCYTCTBUA (Ha paccToaAHHAx 
R>3000 km) TOKa B JIOBYIUKe C MOJIOMKUTEIbHbIM MOTCHILMaJIOM BHELIHEM CeTKH. 
CyulecTBOBaHHe I11a3Mbl Ha YKa3aHHbIX yMaJICHHAX OT Seman NOATBEp KaeTex 
pe3sybTaTaMU, MOJTYYeHHBIMH pw nomomM 1-H KOCMHYeCKOH PaKeTbl B AHBape 
1959 r. u mpH nomomm 3-H KocMHYeCKOH pakeTbI B OKTAOpe 1959 r. (B mOCeHeM 
cmyuae 0 7000 KM, Tak KaK Ha 9TOM paccTOAHHH ObLI MpekpallleH NepBbIH CeaHc 
paMocBa3H C aBTOMaTHYeCKO MexKMIaHeTHOH cranynel). Bompocnt, CBAs aHHBIe 
C ON€HKAMM KOHICHTpaluu OOHapyKeHHOM HAMM TWla3Mbl, a TaK7Ke BO3MOKHONK 
KOHUCHTPallHH Me@xKMVIaneTHOM MasMbI (pH OobuwMx R), BBIXOAAT 3a paMKH: 
HacTOAMero COOOUIEHHA WH OyyT pacCCMOTPeHbI OTCJIbHO. 
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2. Ha yuacrKe 55 000 <R<75 000 kM 3aperMcTpupoBaH MOTOK 3JIeCKTPOHOI™ 
N nopsKa 108 cm-?-cek~! c 9HeprusiMu, MpeBbINaony4MA—200 9B. To care fp 
yer 43 TOPO, YTO 3a BPeMA MPOXO*eCHAA KOHTeHHEPOM STOO yuacTKa (Govet}h 
1,5 vac.) BO BCeX JOBYWIKaX PerHCTPHPOBAaJHCb TOKO OTPHUATeJIbHbIC TOKH ff 
yTO, COPIaCHO CKa3aHHOMY BBILIe, BOSMO2KHO TOJIbKO IPM BO3CHCTBUM SHEpraa:y) 
HBbIX SJIEKTPOHOB. CyWeCTBOBaHHe NOMOOHOFO MOTOKAa 9CKTPOHOB B PaHOHe 3TO/E 
TO yuacTKa TpaeKTOpHH pakeTbl MOATBepxKLaeTcA pesybTAaTAaMH ollbiTa Ha I-k 
KOCMUYeCKOH pakeTe B AHBape 1959 r. 

3. Hauunaa c 9 yac. 30 mun. (MocKoBcKoro BpemeHH) 13 IX 1959 r. qo na 
CHUA KOHTelHepa 2-H KOocMHYeCKOH pakerbl Ha JlyHy 3aperucTpHpoBaHO poy) 


Y Dial 


Puc. 4. CnvouiHble KpHBbIe — COOTBETCTBEHHO jf 
oOulHe BEPXHAA H HWKHAA TPaHHUbl KOVJVIEK- 
TOPHEIX TOKOB B JIOByIIKaXx c Pg. = —10 B; 
—) B wv O B. IlyHKTupHaa KpuBax —BepXHAs | 
rpanulia TOKOB B JIOBYIIKe C Pup = --415B. 


Kpupble OTHOCATCA K ABYM yu¥acTKaM TpaeK- 
Topuu. Kone nepporo yuyactka (or 100 000 
mo 190000 km) onyuieH, Tak Kak OH M0 Xa- : 
paktepy TOKOB cooTBeTcTByet yuacTKy OT 
80 000 go 110000 km; Hauano BToporo yuacrT- 
Ka (oT 245000 go 330000 km) onymeHo, Tak 
KaK OHO MO XapakTepy TOKOB COOTBeTCTByeT 
yuactky or 330000 zo 370000 xm 


_XOMKE€HHE KOHTEMHepa B MOTOKe MOJIOXKUTEIbHBIX HOHOB (0 BCeH BeEpOATHOCTH 
MpOTOHOB) C 9HEPrHAMH, MpeBblaouluMHu 1598; N~2 -108cm~?+ceKx-*. Oro cule- 
yeT 43 TOO, YTO B yKa3aHHOe BPCMA PeFHCTPUPOBaJIUCh MpHMepHO OAMHAKOBBIe 
MOJIOXKUTEIbHbIE KOJICKTOPHbIe TOKH BO BCX YeTHIPeX JIOBYLWIKaX (CM. MOcey- 
HHH yuacToK puc. 4). 

CylecTBoBaHHe B pa3JIHYHOe BPCMA MOTOKOB MpOTOHOB C 9HePrHsAMH, Tpe- 
BBILNAaIOULMMH 25 3B, OOHAPYy2xXeHO MPH NOMOLIM aHavlOrMyYHOH allMapaTypbl Ha 
Ppa3JIMYHbIX PaCCTOAHHAX OT Gem (B YacTHOCTH pH R~125 000 KM) Bo Bpema 
paja CeaHCoOB MepesayH paHMoTeeMeTpHyeCKHX JaHHbIX Ip Momere aBTOMAaTH- 
yeckOH MexKIMJIaHeTHOH CTaHWHH B OKTAOpe 1959 r. SaperncTpupoBaHHble NoOTO- 
KH IIPOTOHOB OTHOCATCA, MO-BHHMOMY, K COJIHCYHOMY KOpMycKyJIApHOMY Ua3uly- 
YeHHIO, BMepBbie HaOJIIOJaBLWIeMycaA, TaKHM OOpa30M, B MeXIIaHeTHOM Mpo- 
cTpaHcTBe BHe MarHHTHOrO Nova Semu. 


PayuoTexHHyecKHH WHCTHTYT Tlocrynusio 
Axajemun HayK CCCP 5 II 1960 


UMTHMPOBAHHAS JIMTEPATYPA 


1A. Behr, H. Siedentopf, Zs. Astrophys., 92, 1 (1953)... 2 CG. Ii Koes 
‘CK UH, Actp. »xypH., 35, 557 (1958). % L.Bi erman, The Observatory, 77, 187 (1957). 
* C6opH. @y3uka COMHEYHEIX KOPMYCKYAAPHEIX NOTOKOB M HX BOSsyelicTBHe Ha BepXHIO10 
aTmMochepy Semiu, M., 1957. 
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Hoxnann Akanzemun Hayk CCCP 
1960. Tom 131, N 6 


PHSHKA 


B. TF. KAA bILNEBCKHA 


K BONPOCY O CIEKTPE MACC H ®YHJAMEHTAJIDHOM JJIMHE 
4 B TEOPHH NOJIA 


(IT pedcmaezeno axademukom H. H. Bozoawboeoim 28 XII 1959) 


§ 1. B coppemenHor Teopuu moma He COMepxATCA MOCTOAHHOM pasMepHOcTH 
AJIMHbI, HW MOSTOMY HEIb3A BbIUMCIHTb MaCCbI 3JIEMCHTAPHbIX YaCcTHI. OHaKO 
HeKOTOpad HHOpMallMA O CMeKTpe Macc MOxeT OBITh NOsyyeHa yrxKe celyac. 
A MMeHHO, NOIb3yACb CBOLCTBAMM TpyMbl ABTOMOP(U3MOB, MOXKHO MOKa3aTb, 
4TO eCJIH CHCTe€Ma BCeEX OJHOYACTHUHBIX AMIMVIMTYR COCTOAHHA Mmpeoopa3syertca 
MO H€KOTOPOMy HeMpHBOAMMOMy MpescTaBreHMio rpynnb Jlopenua, To Macca 
B 3TOM CHCTeMe — HeMpepbIBHbI Mapamertp (7). 

Byfem o6o3HayuaTb HeowHopognyo rpynny Jlopenua uepes L, a ee 9ue- 
MeHT yepes (A, a), rae A— 4-noBopot, a— 4-TpaHcasuua. Ipynnogoe 
cpolictBo (NV, 6)(M, c) =(A, a) B MaTpuuHoH (cbopMe, oueBHAHO, BBITAALUT 
TaK: 


a=b+Mc, A=MN. (1) 


I]peo6pas30BaHne 
pag «ATEN (2) 


re v— mo60e BelllecTBeHHoe uucso, c yyueTomM (1), ecTb aBTomopduam L. 
IIyctb {| Pi)>}, TAC p?, = m2—CHcTeMa BCeBO3MOXKHEIX OMHOYACTHYHBIX CO- 
CTOAHHH. Xopowio U3BeCTHO yHUTapHoe MpefcraBsiedve 7 (a) noxrpynnsi 
Tpancsauui us L, m0 KOTOpOMy MpeocOpa3yloTcA STH BEKTOPHI: 


P(Q) Pin ae OAL (3) 


CopepuumM Han L mpeoOpasopanue (2) MH HaliteM BU NpefcTaBeHua 
(a): 
EG) Ta) ade (a); 


HJM 
piP(ny ) gp H(P(ny 98) pF (ny D __ gH, 2). 


Tlockonbky mpeyctapneHua T(a) u T°(a) peamusy1oT OHH HM TOT «Ke 6a3uc 
B IIPOCTPaHCTBe OMHOVACTHYHDIX AMMVIUTYA, OOASATEIBHO BOJIKHO CYILECTBOBATb 
coctosHue |p’>, Zs KoToporo p’?= v2m?. TeM CaMBbIM, B CHJIY MpOH3BOua y, 
yloKa3aHa HelpepbIBHOCTb Macc 4¥acTH, cucTeMbI {[p(n)>}- 
§ 2. Tak Kak HeMpePbIBHOCTh ¥ CCTh HeM3MeHHOe CBOHCTBO Tpynnpt 1 SRG) 
B IleAX MOCTPOeHUs AUCKPeTHOPO CMeKTpa MaCC B TeEOPHH HeEOOXOAMMO 3aMeHUTb 
L xakoli-to HoBoH rpynmon. []pofesmaem 3To CaMbIM MpOCTbIM H 9KOHOMHBIM 00- 
pasom. Ilockonpxy A®°= A, Mbl He OyfeM TporaTb YHCTHIC 4-NOBOpOTHI, a 3ali- 
MeMCA JIHUIb TpaHcAlnen 
XP ee Ma Oe. (4) 
OuepnHO, UMeIOTCA BCeEFO ABC BOSMOXKHOCTH JIA BUJOM3MCHCHHA (1°) uau 


o6obuenua (2°) mpeo6pasopanus (4). 
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1°. Touxu x? oOpasyroT cueTHOe MHOXeCTBO, a° H A KPaTHbl HEKOTOPOM\) 
«KBaHTy mpoctpanctsBa» /. TIpu stom v = a®%/a OyfeT AMCKPeTHBIM, HO JaHHbll 
BapHaHT BCe 2Ke MPHJETCA OCTABUTh, MOCKONbKY 06a TEOPUA C KBAHTOBAHHBING 
IIpOCTPpaHCTBOM — BPe€MCHEM B IeJIOM He€yOBJIETBOPHTeJIbHa. 

2°, Tipeo6pasopanua (4) Tpancasuuu 4-Mupa sABasIOoTCA Tosrpynnoyl 
rpylnbl TpaHcsAui mmpocrpaHcTBa Ooslee BbICOKOTO NCA H3MepeHHhdl 
Hanpumep 5-mupa. JlonoHuTembHOe 5-e u3MepeHHe O/I2KHO OObsar 
JlaTb TAKHM CBOHCTBOM, KOTOPOe NOSBOJIUT MOJbSOBATLCA JIMIMb JUCKPeCTHBIM Ma 
paMeTpOM v HM HMMeTb, TaKHM OOpa3oM, JMCKpeTHbili cneKTp Macc. Torya Has 
HeEOOXOJHMO BbIACHUTb, KAKHM OOpa3s0OM MOXKHO HanOoee pa3yMHO BBeCTH) 
5-e H3MepeHHe HM KaK HajleJIMTb EFO yKa3aHHbIM CBOHCTBOM. , 

§ 3. Ecam uacTHlbl pa3HbixX MacC HHTePMpeTHPOBaTb Kak Pa3JIHUHbIe Macco}; 
Bble COCTOAHHA CHHOFO MaTepHasIbHOFO MOJIA, TO CAMY MaCCYy M2 MOXHO CUHTATER 
jMHaMHYeCKOH MepemeHHOH STOrO Noma. Torga ecTeCTBeEHHO BBeCTH 5-€ H3Me: 
peHue Kak KOOPANHAaTY, KAHOHHYCCKH COMPAKEHHY!O C MM, H MHCATb ypaBHeHHs) 
JIBUXKeHHA Noe B BUTE 


2 


(igt+it)o=o0, (o+52)9=0. 6 


Tak kak B (5) HeT B3aHMOJeHCTBUA, CNeKTp Macc OyeT AHCKPeTHbIM JIMIIBbE 
IIpH ycuIOBHN NepHosMYHOCTH NoeH b H @ NO x5, T. €. O-A KOOPAHHATa JOJIKHAY 
6bITh 3AMKHYTOM C HeEKOTOpHIM Mepnogom / (7). B srom calyyae HMeeM m,= 2nn/I,| 
re n = 0, 1, 2, ... Ecau BriOpatp //2x = 2r)= 5,6 -10-*3 cm (r,— «KslaccH-F 
yecKHH palHyc» 93JIeKTpoHa), TO MNOyyaeM OKOHYATeEbHYIO opMywy Al 
macc (?,°) 

Nn, = a nMe (6) 
(m™,— Macca 9JIeKTpoHa).! 

Tlonaras B (6) n = 0; 3; 4; 14; 27, .... HaxoquM 3HaueHHA Macc (B eqMHUaXx 
me); 0; 205,5; 274; 959; 1849,5, KoToppie O1H3KH K MaccaM (boToHa, p-, f-, 
K-Me30HOB, HYKJIOHA UH T. J. QNeCKTPOH B JaHHOH CXeMe JOJIKEH HMETb YHCTO 
mosleBy!o Maccy. JItOOONbITHO TakxKe H TO OOCTOATeEIbCTBO, UTO B chopmyuie (6) 
JIA BbINMCaHHbIX YaCTHIL YETHDIM 2 COOTBETCTBYIOT OO30HBI, HEY€THbIM — cpep- 
MHOHBI. EcsIM CUHTaTb 9TO COOTBETCTBHE OOABZATEJIbHBIM WIA BCeEX IPOMexKYTOU- 
HBIX H Ooslee TAKEIbIX YACTHIL, TO CTAHOBHTCA YOOHbIM MOJIb3OBaTbCA passoxKe- 
HHeM Mypbe No 5-H KOOpAHHTTEe. 

Sameuannue. J\ucKperHbli cneKTp Macc MbI Noswyunsu, cunTad 5-10 
KOOpAHHaTy 3aMKHYyTOH. MoxHO JOKa3aTb, YTO MH NapaMeTp y aBTOMOpdu3sma 
(2) npw 3TOM TOxKe AHCKpeTHbIit. 

§ 4. Bpegenuoe Bplllle 5-e U3MepeHHe MOXKHO Ha3BaTb aHaJIOFOM COOCTBeH- 
HOO BpeMeHH YaCTHIUbI (S), MOCKObKY B OOBIYHOH TeOPHH BeAHUHHBI m US 
oOsafaloT OOJIbUIOH AOMeH CMMMeTpHH, NpHcyuleH KAaHOHMYeCKM COMP s2KeHHBIM 
nepeMeHHbIM. B camMom jeje, ecmw A = —m\ds — KaCCHyeCKHH HHTerpad 

Ss 

WeucTBUA, TO, Hapssy c cooTHomenuamu E = — 0A/dat, p = 0A/Ox, moxHO 
3alHCaTb paBeHCTBO m = — OA/ds. Kpome Toro, Avia Bcex yacTHI Bcerya m2> 
20 u s*>0, mpuyem, ecm m?=a0, To s°=0. B mpezene «reomerpnueckoit onTH- 
Ku» (i—>0) yacTuybl B 5-Mupe paciipocrpansrorca no XapakTe€PMCTHYeCKOMY KO- 
Hycy t?— x*— x?,—0, T. €. B 3TOM CJlyyae X, MpocTo paBHO s. Tak KaK mB 
S — BHYTPeHHHe NapaMeTPbI YaCTHIIbI, TO H X,; ECTECTBEHHO CUHTATb He KaKHM- 
TO JONOJIHUTCIbHBIM H3MepeCHHeEM MpPOCTPpaHCTBa, a BHYTPeHHELi CTCMCHbIO CBO- 
6oMbI MaTepHu, Haxojauelica B ToOuKe (x, t) K TOMY Ke 5-4 KOOPAHHaTa, B OT- 
JIMUHE OT T€PCMCHHBIX x, Y, 2, HMeeT MUKPOCKONMYeCKYyIO OG6aCTh H3MeHeHUA. 
pit ery Beerya X¥s</, To npu |x|, ¢S/ B KBagpate 5-paccTOAHHA 

= x"; MOX%KHO TpeHeOpeyb MOcNeMHUM YIeHOM; 5-Teopus nepexo_UT 
Mp 9TOM B 4-TeopHio, a nepuoy / urpaer pomb «byHaMeHTanbHOn AIHHEID. 
IIpH Masbix HHTepBanax (BbICOKHX 9HeEpruAX) TpeOoBaHua 5-TEOPHH CBOAATCH 
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: OJHOBPEMCHHOMY PaCCMOTPeHHIO BCEX BO3MOMKHHIX MACCOBLIX COCTOAHHH Nos 
), a 3HaUHT, HM BCero MHOTOOOpa3ua B3aHMOselcTBuH. YuuTerBanr MaiocTb 5-i 
OOPAHHATHI NO CpaBHeHHIo C OOJIbINel YaCTbIO 3HAYeHHH x, ¢, MbI MO*KEeM ycper- 
HTb O-HHTEPBaJI 110 Xs; B pesyibTaTe nowyyaetca 4-cpopma s?= x?— q? (3necb 
i~1), KOTOPy!O HYXKHO CUHTATh Oovlee NOAXOAAMeH WIA ONMCAaHUA NpocTpaH- 
‘TBa — BPeMEHH, 4eM OOBINHHI HHTepBal s*= x®. Kak moKasaHo B (5), B TeO- 
DH C MHTEPBaJIOM s*= x°— a? HeT pacXOQHMOCTEl, HO 3aTO CYLIeCTBYIOT HHJe- 
MHUTHbIe MJIOTHOCTH HEKOTOPHIX (PU3HYCCKHX KOUHYECTB HM MHAeCHHUTHAA MeT- 
DMKa B rHJIbOepTOBOM TpocTpaHcTBe cocTosHUuH. B pamKax u3vi0x%KeHHOrO MoC- 
efHee OOCTOATEILCTBO OOYCJIOBICHO H€3AKOHHOCTbIO yCpeHeHHA 0 X, pH 
aJIbIX xX”. 

Astop BbipaxkaeT frviyOokyio OJlarosapHOcTb yuacTHHKaM ceMHHapa, 
ykosozumoro H. H. SBorosic6opnm, u M. A. Mapxopy 3a nsofqeTBOpHOe 
Ocy*K Jenne. 


MockoBckHH rocyfapcTBeHHbIii yHHBepcuTeT Tocrynusio 
um. M. B. Jlomonocosa 25 XII 1959 


UWUMTHMPOBAHHAA JIMTEPATYPA 


1E. Wigner, Ann. of Math., 40, 149 (1939). #11. Kapa, KOTO, 27, 263 (1954). 
'Nambu, Progr. Theor. Phys., 7, 595 (1952). *10.B. Pymep, Mccnejosanua no 
IaTuontuke, M., 1956, crp. 65. ®M. A. Markov, Nucl. Phys., 10, 140 (1959); 
A. Komar, M. A. Markov, Nucl. Phys., 12, 190 (1959). 
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Jloxnanm Axagemun nayx CCCP 
1960. Tom 131, Ne 6 


TEXHHYECKAS SH3Hh 


A. X. BPErEP, B. HW. BAMHUITEHMH, JI. C. PY3EH, 10. C. PABYXUH 
uv H. I. CbIPKYC 


NOrJIOUEHHE TAMMA-H3J1Y4EHHH B MAKPOCHCTEMAX 
OT TOUEUHOFO HCTOUHHKA 


(ITpedcmaeaeno axademuxom B. A. Kapeunoim 17 XII 1959) 


Pa3puTHve payvalvonHoH xumuu (*~*) CTaBUT Ha OYePeb BOMPOCHI Mpoek’} 
pOBaHHA H CO3{aHHA NOJIyMPOMbIIeHHbIX HW MPOMBILVICHHBIX paMal\HOHl 
XMMM4eCKHX alnapaTos (*~*). TlormoujeHHad SHepruad y-H31yUYeHHA B OOYUY 
MOH XHMMYeCKOH CHCTeMe ABJIAeCTCA B MOJaBIAIOULeEM pxAe C/lyyaeB OCHOBH | 
KpHTepHeM IIpH OMpeseneHuH MpOW3BOAMTebHOCTH PalHal|MOHHO-XHMHYeCK 
anmapaToB, HX TelMOB0ro pexKHMa, TeX WIM WHBIX paHallMOHHO-XHMMYECK} 
asppekTow u T. 0. PacueT MOrIOWeHHOH SHeEprHu y-}} 
JIYYCHHA HYXKeH TakxKe HB Apyrvx OOacTAX, CBA3< 
HbIX C HCMOJIbSOBaHHEM Y-H3JlyYeHHA B WeAx OOTYUCHH 
HallpMMep B OnOJIOrHM WM MeMIMMHE. 

J{o HacTosilero BpeMeHH B JIMTepaType He BCTpeY 
JIOCb paOoT, MOCBALICHHLIX OMpeeJIeHHIO NOT OULCHH| 
SHEprHu Y-H3JlyYeHHA B OOJbIIMX OOyYaeMbIX OOBE 
Tax. B paOorax (°-'°) Obi mpoBeyeH JHWb npHOIMKE 
HbIM pacueT HHTerpabHOH O3bI B Wape, KPyFroBOM 
SIJIMNTHYCCKOM WHIMHApaX OT TOYeYHOrO HCTOUHH, 
Y-U3J1YYeHHA, MOMeLWeHHOrO BHYTpu OG6yaaemoro 06 
ekTa. OTOT pacueT Obl ClewaH myTeM MHTerpHpoBan: 
MOTIOMULCHHOK WO3bI 10 OObemMy Oes yueTa MHOTOKpaTE 

Puc. 1 TO pacC€AHHA Y-H3J1yYeHHA HM, CCOBaTebHO, He N 
2%KeT IIPpeTeHOBaTb Ha TOUHOCTb. 

BpluncseHHe MOriouleHHOH SHeEpruu Y-H3yYeHHA B OOBEKTe TyTeM HHT 
PHPOBaHHA MOTIOWEHHOH AO3bI 10 OObeMy C OCTATOUHOM TOUHOCTLIO HEBO3MO 
HO H3-3a OTCYTCTBUA B JIMTepaType AaHHbIX MO O30BbIM (bakTOpaM HaKOMWeH 
id OObEKTOB KOHCYHDIX Pa3MePOB. OKCNEPHMeHTaIbHOe OMpeseneHHe MOM 
ULCHHOH JOSbI B OOLEKTe MYTEM HHTErPHPOBaHHA MAOKAMbHbIX NOFMOULCHHBIX J 
m0 BCeMy OObeMy CBA3AHO C MHOFOUHCJICHHbIMH OMBbITaMH. 

B jaHHol padote npesiaraeTca HHOM NyTb ONpemeeHuA NOFMOULeHHOL MO 
HOCTH -H3/1y4eHHA. 

PaccmorpuM cily4ai, Kora TOUeUHDI HCTOUHHK MOMelleH BHYTpH MOF, 
maromlero OObeKTa. OnpesesHM MorsouleHHy!0 MOUIHOCTb Y-u3yueHHA Qy K 
pasHOCTb Me2KY MOWHOCTbIO MOJIHOrO MOTOKa SHEPrHH Y-H3y4ueHUA UCT 
uuka ©, HM MOMIHOCTHIO NOTOKa 9HeprHu y-H3y4YeHHA, BbIXOMAero Cc 1 
BePpXHOCTH OOsy¥aemoro OObeKTa ©. C noBepxHocTu norsomfatolero Te 
BbIXOLUT OCaOJIeHHBIA NOTOK epBHYHOrO H3y4eHHuA MolHOcTHIO @,, a Tak 
CYMMapHbIM TNOTOK pacceaHHOrO U3iyueHHA MOLWHOcTHIO §=6©@,, iT. 
® = 0, + M,. Caegosatenpuo: 


Qa = OD, Pex, (D, + O,). 


BpeyeM MOHATHe «(pakTOp HaKONMeHHA MHTerpasbHOorO noTOKa SHepI 
Y-H31yyeHin» By, paBHblit OTHOLICHHIO MOUWIHOCTH CyMMapHOro HoTOKa 9H 
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WH Y-H3SIYUYCHHA, BbIXOAAMETO Cc NOBepxXHOCcCTH o61y4aemoro TeJla, K  MOLI- 


CTH OCNaONeHHOrO MoTOKAa SHEprHuuH NepBYYHOrO Y-H3JYGeHHA, BbIXONAMLErO 
TOH 2#Ke NOBeEPXHOCTH, T. e. 


Bp=1+- 55. (2) 


OuesnyHo, uTo By > 1. 
O6osHauuM Qa/ PD, = 7, Oy /D, =o, Tae y— KosbduyHenT nomesHoro 
eHCTBHA NO y-H3iyyeHHio; ©, — OTHOCHTebHaA MOLIHOCTh NOTOKa 9HeprHH 


€pBHYHOrO OcaOseHHOrO Y-H3lyyenuA. Torga H3 BbIpaxenuli (1) un (2) 
ouly HM 


= 1 — Boon. (3) 


B jasbuelitem pce pacueTbl GyfeM cBo,WIb K onpefencHulo oy u By, 
3HaYeHHA KOTOPHIX JIA JaHHCH Cpeybl, TeoMeTpUN OG6yYaemoro OObEKTAa H 
MCTOUHHKAa Y-H3YYeHHA ONpefeNAWT Y, a CJeDOBATeJbHO, H MOrOuleHHYyIO 
9HEprHto y{-H3yueHHA. 

J\ia cayuyaa ccbepuyeckoro norsomlarioulero o6bekTa, KOra TOUCYHHIM HCTOU- 
HHK IMIOMEIeH B WeHTpe Wapa, OYeBHHO, YTO 


One eR, y= 1S Bee} 


re R— payuyc wWapa (B cM); p — KosduunenT wvHelHoro ociabmeHHA 
{-H3JyueHHA B BellecTBe (B cM~’). 

Jia cayyaaA WHAMHApHYecKOorO Norsomlatoulero OObeKTa, KOra TOUeUHbIV 
MCTOUHHK MOMeLWIeH Ha OCH WHIHHApa (cM. puc. 1), normomenue y-H3TyyeHHA 
MOXHO PaCCMATPHBaTb B JBYX YaCTAX WHIMHApPa, pasesIeHHbIX MJIOCKOCTbIO, 
MpoxofsileH yepe3 TOUCUHbIM HCTOUHHK H NepneHAMKy/IAPHOH OcH WHIHHApa. 
ITO cNpaBeVIHBO [WIA NOPIOWHHA MepBHYHOFO H3yYeHHA WM, KaK NoKa3zaJu 
ONbITbI, TAA NMOTOWeHHA Y-H3JyyeHHA c yueTom pacceaHua. Tlornomenuan 
SHEPIHa yY-H3J1YYeHHA BO BC€M WHJIMHAPe CKJabiBaeTCA, TaKHM OOpa30M, H3 
CYMMBI IOPJIOW[CHHbIX 2HEPrMH B KAKO U3 yacTeH WHMMHApa. 

PaccMoTpuM Tormoujenve B OHO u3 YacTeH WHIHHApa. JA 9TOTO onpese- 
JIMM BeEIMYHHY Op, CKJAabIBAIOWLYIOCA H3 OTHOCHTEJIbHbIX MOWHOCTeH MOTOKa 
SHeprHu NepBHYHOLO OcMaG/IeCHHOFO Y-H3JYYeHHA, NpOXOAAUero yepes OOKOBY!O 
(pno j MH TOPWOBY!0 (Yn) NOBePXHOCTH JaHHOH yacTH WHMHApa. 

I]pu pasmMepax u o603HaYeHHAX, yKa3aHHbIX Ha puc. |: 


4 
d0.6 == it e—13S6 COS ©, 


TPT 


do = u e—HP2dS, cos d. 
4npe 


Vinterpupopante NpHBefeHHbIxX BbIpawkeHuh u Mocsezyroulee CyMMHpOBaHHe 
WaerT 


c tg r/h 
arc tg hjr Spa arc g r/ oun ee 


4 e 
aaa \ sec © a \ cosec dp | . (4) 


0 0 


Tlepppii wien Bpipamenua (4) YHceHHO HHTerpHpoBaJicCA HAMM JA 3Haue- 
Hut h/r or 0 AO oo MH QA 3Ha¥eHHH pr OT O Jo 2,5, a BTOpOH yen Obl NpHBe- 
eH K BUY, MMeroulemyca B TaOIHWaX HM Ha rpaduKax. 

B 3apucumoctn ot A/r u b = pr NocTpoeHbl rpauKu BeHYHHI 2 oO, (cM. 
puc. 2), ompesemsiomlel OTHOCHTEbHYIO MOUIHOCTh MOTOKa SHeprHM NepBuy- 
HOFO Oca6JICHHOrO Y{-H3JIyYYeHHA, KOPa TOUCUHbIM HCTOUHMK NOMeULCH Ha OCH 
B CpeqHeli nviockocTH WHIMHApa. B octaJbHbIx Clyyadx HeEOOXOAMMO OpaTb Az 
KAKIOH YaCTH WHJIMHApa COOTBETCTBYIOUIMe NOJIOBHHHbIC 3HaYeCHHA OT 2 g,, 
a 3aT€M HX CYMMHPOBATb. 
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Jina onpeqereHua BeIMYMHb! By MpOBOAHMacb CepHA OMbITOB Ha co6paHHo 
qua 9TOH Wenn ycraHoBKe. B WHMHApMuecKHe COCyAbI PpasHbIX PaHyCOB MOM 


Wlalocb Pa3JIMUHOe KOUIE' 


WZ 
WE 


PA 


25 -yecTBO }~3— cpeppocy iba 
20. Horo jo3suMeTpHuecKOr 
ue pactBopa. Byomb oci 
#%,  cocyfa 3akpenuAasiac 
g  MelHad TpyOka BHyT 
iy PpeCHHHM JlMaMeTpOM 8 MB 
09 ww  TOJMMHOH CTeHK! 
8 1 MM CO CTeKJIAHHBIM ¥eX 
§7 nom. Tpy6xa sakpenua 
06 acb Tak, uTOObI HCTOU 
0§  HMK HaxOQMICA Ha 3ep: 


Kage pacTBopa. Jfasec 
§& yucTaHIHOHHO MOJHUMAa! 
wlacb 1poOKa KOHTeHHepé 
HM Mp MOMOULM 93JIeEKTPO- 
MarHuta mpenapatT Co% 
(HaMeTpomM 6 MM H BBICO! 
Toi 6 MM) Mepememlacs 


IO 


O Of 02 03 U O5 O57 980910 12 1 16182) 25 


4 
\- —<—- 


Puc. 2 


0 


y 


050 GoZjir— 


ff 3 KOHTeliHepa B TpyOky, 
Uepes HeKOTOpOe BpeMs 
olepalluH MOBTOPAJHCh E 
oOpaTHOM opslkKe, a 

3aTeM H3MepsJacb cpel- 
HAA MOTIOWeHHAaA 03a. 
Jia onpeyesieHua ak- 
THBHOCTH HCTOUHHKa ObI- 
Ja mpopeleHa XMMNYe- 


cKad O3HMeETPHA HCTOUHNKa MO MeTOAMKe, MOApOOHO onucanHol B (11,1”). Baro 
YCTaHOBJIeMO, UTO AKTHBHOCTh HCTOUHHKa Mp HaXO*KeHMM eFO B TpPyOKe co- 


OTBETCTBOBAaIA 1,78 Tr-9KB pagqua. Ta- 
KHM OO0pa30M, B aHHOH padoTe ak- 
TUBHOCTb Mpellapata H NMOrioweHHaA 
9HeEprHA B OOBeME pacTBOpa onpeye- 
JIANUCb OHM HW TEM Ke Me€TOJOM— 
METOJOM XHMHYeECKOH JO3HMeTPHH, 
YTO JeaeT MOMYYCHHBIE Pe3syJIbTAaTbI 
Oosee Hale2KHBIMH, YM IPH coueTa- 
HMM pa3JIMYHbIX METOJOB H3MepeHHit. 

Ilo pe3ymbTaTaM OMbITOB Obl 
onpejlesieHbl 3HaveHHA OMNbITHOrO 
K.0. J. MO Y-H3nyyeHnIo y, AAA 
pasHbIxX CocyoB HU OObeMOB Kak 
OTHOIMeHHe MpOH3sBeqeHHA cpeHel 
MOrJIOULeHHOH MOUHOCTH O3bI Ha 
OObeM pacTBopa K MOJIOBMHHOM MOULI- 
HOCTH MCTOUHHKA NO Y-H3ydeHH1O. 
Suauenus y= F (ur, h/r) npupere- 
Hbl Ha pc. 3. Ilo ypaByenuto (3) 
Ip Y = ¥,,, MOX%KHO HalTH CooTBeTCT- 
BytolulMe 3HayeHuA By. JLa Beiacue- 
HHA B3aMMHOPO BJIMAHUA (BCIeEACTBHe 
paccesHuA ‘y-u3/lydeHus) 


20 


Puc. 3. Pagnycsr: a — 12 cm; 6 — 8 eM: 
@— 6 cm; e— 4 cm; 0— 3 cm 


BY xX yacTeu WHJIMHApuyeckoro MOrJIOULAatoOuLero 


OObeKTa Ha BeIMUMHY MOroneHHol SHEPrHu Obl UpOBeeHbI ONbITH, B KOTO- 
PbIX HCTOYHHK Y-H3JyYeHHA MOMelaJica Ha cepequHe ocu WHJIMH Apa, 3anmou- 
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€HHOrO PacTBOPOM. OTH SKCTePHMeHTHI NoKasau, 4TO 3Heprua {-H31yyeHHA, 
NOriollaemaaA B JaHHOM CJlyuae, paBHa YJBOeCHHOMY 3HaveHHIO 9HepruH, 10- 
TMOULEHHOH B NOJIOBHHe OObeMa Ip MoOMeleHHH UCTOUHHKa Ha TOPIOBOli 
mopepxHocTH. PacxoxeHuad He npeBbluaior TouHocTH Hallero 9KcHe- 
pumenta (+5%). SnHauenua 
By XOpowlo ykKsa_bIBatoTca Ha 
rpauk 3aBucumMocm By = F (h/r, 
ur), IpHYeM TOKasaHo, 4TO WIA 
WaHHOrO SHayeHHA ur BeETHUYHHA 
By W4aBHO BO3pacTaeT Cc yBeJIH- 
yenuem A/r Ww ocruraer Hacpi- 
menua upHh/r = oo(cm. puc. 4). 
Haliqenupie 3HaueHud By- on AIA 
IMIMHAPHYeCKHX COCyJICB I03Bo- 
JAIOT paccCuHTbIBATb Norsorlae- 
My1O MOUIHOCTb ‘-H3JIyueHHA OT 
TOUCUHOTO HCTOUHHKA. 

Takum oOpasom, B JaHHOL pa- 
OoTe OMpesesAeTCA He TOJIbKO Be- 
JHM4HHa MOPIOWeHHOH 9HeEpruy, 
HO H 3HaueHHe BHOBb BBeeHHOrO =f 
akTopa HaKONJeCHHA HHTerpasib- 
HOTO NOTOKa SHEPrHH, KOTOPBbIH 
MOKa3bIBaeT, KaKaA YaCTb U3Jy- 
YeHHA BLIXOJHT H3 NOTOULaroe;ro 
oOnbeMa B BHJle paccesHHOro u3iyyeHHa. BemuunHa By, n0-BHyMMOMy, MOxKeT 
ObITb HCNOMb30BaHa B JaIbHeHWeM WIA pacueTa NOromeHHO 9Heprun npu 
Jpyrux KoH@urypaluAx UCTOUHHKOB UW3JyYeHHA WH NOTMOULAIOWLAX OOBEKTOB. 

Tlomb3yemcesa caryyaem BbIpPasHTb OarofapHoctp H. A. Kpacnomexosol u 
E. JI. Kammprkospok 3a MOMOILb IPH BbINOJIHeEHHH JaHHOM padoroi. 


20 40 60 60° 


Puc. 4. OOo3HayeHHA Te Ke, 4TO Ha puc. 3 


Hay 4Ho-ncculeOBaTeJIbCKHK Tlocrynuno 
(PH3MKO-XHMMUeECKHH HHCTUTYT 16 XII 1959 
um. JI. A. Kapnosa 


LHMTHPOBAHHAH JIMTEPATYPA 


1¢.C.MepnBe xes, Tp. Bcecoro3H. H.-T. KOH. M10 IIPHMCHEHHIO PayHOakTUBHbIX H CTa~ 
‘OUJIbHBIX M80TONOB Hi uauly 4eHuit B HapOWHOM xo3salicTBe H HayKe, 4—12 IV 1957, 5, Usa. AH 
CCCP, 1957. #2 M.A.T1pockypuuu, Xun. mpom., Ne 2, 99 (1959). 8 A.B Tonau 
€ B, HT Anaypes, [I]. C. Capunkuh, Atomnas aHeprua, 5, Ne 3, 321 (1958). 
aA. X.B perep, Ilpo6mempt dusuueckoi xumuy, B. 1, 1958, crp. 61. °B. WU. Batu- 
mTrewu, A. X.Bperep,H.Il.CupxKye, Xu. TIpOM., Ne 7 (1959). WAGE WAS Tati oe 
kyc, A. X. Bperep, b. HW. Bakumtenu, Joxn. CW/1/81 wa MeknyHapoau. ey 
MO HCHONb30BaHHIO OOJIbINMX HCTOUHHKOB usiyveHHA, Bapuiapa, cextaOpp 1959 r. 7 A. 
Bperep, Xum. mpom., Ne 6, 12 (1959). § F. Bush, Brit. J. Radiology, 19, 14 (i946). 
Sein Buttes hive Brits 9 Je Radiology, 22, 96 (1949). 1° ‘W.V. Ma yneord, Brit. J.Ra- 
diology, 18, 12 (1945). 4 A. X.Bperep,M.A. TemOposcKkuin ap. I]po6.1empr 
cbusuueckoli xumuu, 8.2, 1959. 1%10.C.Pa6yxuu,A. X.Bperep, Tp. I Bcecowsn. 
cope. NO pagquamuon. xum., U3q. AH CCCP, 1958, crp. 318. 
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Jloxuann Akagemun nayx CCCP 
1960. Tom 131, Ne 6 


TEXHHYECKAA PH3HKA 


.t 
f 


pe 
t 
t 
¥ 
’ 


Bb. A. MHHEC u A. &. CHPEHKO 


K BONPOCY Ob YCJIOBKLAX CBPATHMOCTH NFOLWECCA 
PA3PYWEHHA METAJIJIOB NO HArPY3KON 


(I] peccmaenexo axacemuxom T. B. Kypdromuceoim 15 I 1960) 


1. B nmpon3BoqHBUMxcaA JO HaCTOALeErO BPeCMeHH HCCJeOBaHHAX JOsMTOBeY- 
HOCTH TBepAbIX Tel OJ, Harpy3KOH BCerya YCTaHaBJIMBaJIOCb, YTO B pe3yJIbTAaTe 
mpeOblBaHHs B Harpy2KeHHOM COCTOAHHH B TeslaX BO3HHKalOT HeEOOpaTHMBble H3- 
MCHEHHA, KOTOPbIe, HaKallJIBaxACb, IPHBOAAT K paspywiennio. HenocpeycTBeH- 
HOe JOKa3aTeJIbCTBO HeEOOPpaTHMOCTH MpPHBeAeHO JIMWIb B padotax (1,7), npuyem 
OHO OTHOCHTCA K HCIIbITAHHAM HEMETAJJIHYeCKHX Tel — LWeysIoua HW alleTHJ- 
WeINOO3bI. JLOKasaTebCTBO COCTOHT B NpOBeAeCHHH HapsAy C OMHOKPaTHbIMH 
OlbITaMH NO pa3spyHICHHIO TaKXe OMNbITOB, B KOTOPbIX BP€MA pa3pbiBa T pasOu- 
BaeTCA Ha [Ba (HIM Oolee) HHTEPBala T,, T; H T. Z., MEKLY KOTOPHIMH MpPOHs- 
BOMHTCH CHATHE Harpy3KH M OCYINECTBIAeTCA «OTAbIX» OOpa3ua. IIpu stom BO 
BCeX CJlyYaAiX OKa3bIBaJIOCb, YTO CYMMaPHaA JOJITOBeYHOCTb (B cpeqHeM) He 
H3MCHACTCA IPH MPOMeKyTOYHOM OTIbIXe, T. €. Ty To+... = T. 

CpaBHeHHe pacueTHbIX H SKCNCPHMeHTAJIbHbIX JaHHbIX O BeIHYHHE JOVJIrO- 
BeUHOCTH MOA Harpyskol y MeTaJVJIOB, BbINOMHEHHOe B MOcueqHee Bpemsa (275), 
3aCTaBJIA€T CUHTATb, YTO BECbMa BeEPOATHBIM ABJIAeTCA WHdpdby3HOHHbI Mexa- 
HH3M MOCTeEMeCHHOTO pa3spyWeHHA NOX Harpy3KOH, CoriacHO KOTOpOMy B Harpy- 
2KCHHOM Tele HET MpOuecc pOcTa BeCbMa M@JIKHX 3apOJbILIeBLIX TPeLHH MyTeM 
udpy3HOHHOrO MpHcOeqHHeHHA BakaHCHH KPHCTaJMyecKOH peleTKH. Co- 
TlaCHO 9THM 3aKJIIOUCHHAM CJIeyeT OKUMATh, YTO Y pasrpyxKeHHO"o Tesla, ec 
ero HarpeTb JO TeMMepaTypbI, pH KOTOpOH Cc 3aMeTHOH CKOpocTbio uJeT udby- 
3HA, Qudpy3HOHHbIM xe MyTeM OMXKHO MPOHCXOAUTb «3aeyHBaHHe» paspoc- 
INMXCA NeEPeKTOB HIM TPeWMH, NOCKOJIbKY HaWyHe UX He OTBeEYaeT PaBHOBe- 
cvto. BBuyzy sToro MpeycTaBuIO HHTepeC MPOBEPUTb SKCIEPHMCHTAIbHO, MOXKHO 
JIM MyT€M MPOMeEXKYTOUHOLO OTKKTa YCTPaHUTb NOMHOCTHIO MIM YaCTHUHO Novy- 
yaloulveca WePeKTb! H TEM CaMbIM Y/JWIHHUTb NOMFOBEYHOCTL NOX Harpy3koil. 

2. [lia OMbITOB CyKHIM MeTadOKepamMuueckHe OOpasiul, CpeccoBaHHble 
M3 YMCTOTO MCAHOFO MOPOlIKa SI€KTPOMTHYECKOrO NPOKCxXo* Jenna. O6pasiiy 
MpeccOBaIHCb JO ONTHMAJIbHOH HayaJIbHOH Mopuctoctu 17—18%, nocae yero 
NOABepraIHCb OOMKHTY B BaKyyMe Ha MpoTa*KeHHH 24 yac. npu Temmepary pe 
1050°. Takum nyTem yfalocb Nosy4HTb KOHeUHYIO NOPHCTOCTh, He MpeBbIlaB- 
myo 3—4%, Tak YTO MpakTHYeCKH OOpa3llbl MOKHO OBIIO PaccCMaTPHBaTb Kak 
cnIOWHbIe. PasMepbl OOpasoB: AHHa 30 MM (pa6ouan QanHa 20 MM), CeueHHE 
2;0°X 250 MMe: 

ONBITHI BEITIOJIHAJIMCb Cue yiouluM O6pasom. Bpanacb cepua u3 35 ofnHaKo- 
BbIX OOPAasiOB, KOTOPble NOABeWIMBAaIHCh NOL 3aannol OJMHAaKOBOH Harpy3Kkoik 
(oTBeyatollel BbIOpaHHOMY Hallps2KenuIO p), Mocme yero onpezelasach JoNro 
BeEYHOCTh KaXKOFO U3 OOPaslOB T H CTPonach KpuBas n = n (1), TEN — UC. 
AO OOpaslOB, WIA KOTOPHIX IPH AaHHOM HarpysKe (u WaHHO! TeMNepatype HCIbI 
TaHMA) Opla MosyyeHa TOMTOBeUHOCTH Tt (TOUHEe, NExKanLaA MeKILY TH T + Ot 


* 7 we 
B cpequeit yacrH oOpasubl uMenM Halpes, CLYKMBUIME LA Ipe_orspamenua YWIMHe HHS 
H TCM CaMbIM It HCKJIOVCHHA HSMCHEHHA BeMYAHbI Pp BO BPeMA HaXOMKJEHHA NO_ Harpy3Kois 
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panoch 6t = 5 muu.). Tlo Makcumymy sTOH KpuBO HaxomMNacb cpeqHAA BOs~ 


OBeYHOCTH T TOs, Halipsaxenvem p. Han Bropok cepneli u3 Takoro xe 4UCa 35° 
HOpaslOB MpOUSBOMNOCh HCNbITAHHE Ha JOMTOBeYHOCTh C MpomMexkyTOUHbIM 
MKHTOM. Creppa Bce oOpasiibl NOPBeliuBaNMCh MoX narpy3kol (co3yqaioulelt 
rO Ke HalipsAxKenHNe P) Ha OMMHAKOBOE JIA BCeX OOPa30B BpeMA T1, Jaslee 0 
CTeEYEHHM STOTO BPemMeHH OOPa3slbl pasrpyxaHcb u NosBeprasuch Mpomexky- 
ouHomy oTxKUry. Ilocne oTKHra OCOpPa3bI BHOBb MOJBEWIMBAINCb HOM TEM KE 


0 
60 mun. bs 40 GOMUN. - 


Puc. 1. a — ormxur 10 vac. mpu 600°; 6 — orxur 10 vac. npu 900°; 
e—oTxur 4 yaca mp 1040°; e — oraur 10 ac. mpu 1040° 


rpy30M MW OMpesetadacb JOMTOBeYHOCTh T2 Nocse OTKUra. Crpousacb KpHBas 
n’=n’ (t1 + T2), Tae n’ — uucnO OOpa3sioOB, NOJTOBeYHOCTb KOTOPHIX mMmocie 
OTKHIa OKa3aacb JlexKallleH B HHTeEPBaJIe MEXKY T2 H Te -+ Ot (WIA STHX OO- 
Pa3l0OB NOMHAA JOJITOBeYHOCTh NOW Harpy3KOH cocTaBsIAa T1 + Te). Ilo Maxk- 


CMMyMY KPpHBOK n’ (T1 + Te) HAXOMHMAaACb T1 + Te — cpeqHaAA AGHOP eo 
oOpa3ia, Mperepmepiiero MpoMexyTOUHbIM OTXKUP. 

3. Ha puc. | noka3aHbl pe3yIbTaTb! HCMbITAHHA MeTaIOKepaMHyecKHX O6- 
Pa3OB Me Ha JOJIFOBeCYHOCTh IPH KOMHATHOHM TemMlepatype Oe3 mpomexyTou- 
HOrO OTKUTAa (KPHBas 1 (T)) HB CyYae NPOMeKYTOYHHIX OTKUTOB MPH TemMepa- 
Typax 600, 900 u 1040° (kpuBbie n’ (ti+ T2)). Bo Bcex cayyanx t1 = 15 Mun., 
+ = 22,5 mun., p = 28 xl /mm?. Jina cnyyas puc. | a (ormur 10 yac. mpu 600°) 
OTKUF YCTHYHO BOCCTAHOBHJ HapyWIeHHA, BOSHHKUWMe B OOpasue NOX Harpy3- 
KOH, HOO XOTA BEJIMUHHA Tze NOMYUnACb MeHbIUe, YEM T, HO T1 + T2 > T. 

Ha pune. | 6 (orxur 10 vac. mpu 900°) t,-+ t, eme Somnee yBeH4eHO nO 
CpaBHeHHIO C t, XOTA t, elle He MOcTHraeT t. Kak NoKa3blbaloT JaHHble, MpHu- 
BeyleHHbie Ha pvc. | 6 M 2, MpOMexXYTOUHBIN OTKU Ha NpoTsxXeHHN 4 ac. 
mpH Temnepatype 1040° npwBogquT MpHMepHO K TaKOMY Ke pe3yJIbTaTy, Kak 
wu oT«Kur 10 yac. npu 900°, HO MOce OTKHra AyuTebHOCTHIO 10 yac. pH 
1040° BosHukiuMe B OOpasiax Mo HanpxAxeHHem 28 KI’/ MM? Ha pots KeHnH 
t,= 15 MBH. «HeOOpaTHMbIe>) H3MeHeHHA ITOJHOCTbIO CHAJIHMCb, TMOCKOJIbKY 
OKa3aJIOCb, YTO BeJIHUMHA tT. = T. 

Ha puc. 2 noka3aHbI pe3yJbTaTbl AaHaJIOPHUHbIX OMBbITOB, HPOMSBeeHHbIX 
Hall TAKUMH 2Ke MeTAaJOKepaMMYeCKHMH MeHbIMM OOpasilaMA pH MCIbITaHHH 
Ha JOJFOBEYHOCTL NO Harpy3KoH MpH Temmepatype 600°. Uro6nt coxpaHutb 
3HaueHHe t IIPHMepHO TaKHM Ke, KaK H B MpefbIAyUlMx onbirax, K OOpasiam 
MpHsiarasacb Harpy3Ka, cocTaBiaBWuad mulb 1,9 KI /mm?. J\nurembHoctTp 
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TIpeObiBanuA" MOA Harpy3KOH Jo OTAKUTAa ty MO-NpexKHeMy COCTABMJIsAJA 15 mut 
Kak OKa3bIBaloT JlaHHble, WpuBeweHHble Ha puc. 2, C NOBbIIMeHHeM TeMIIepé 
Typpi fu 'qHTebHOCTH MpoMexkyTOUHOrO OTKHTa 3HAYeHHA NOJTOBeYHOCT 


t,-+({t. BO3pacTaloT, NpHOuMxKaAch K t+ ty (t. mpH 9TOM IIpHOJMKaeTcA K T 
TpeOylomlanca [WIA JOCTHXKCHHA BEIMYHHbI tT. = Tt MPOMOJKUTEIBHOCTb OTKHT 


60 mun. 


Puc. 2.a — omxur 10 yac. np 900°; 6 — omxur 35 yac. np 900°; 
e— orxur 10 uac. npn 1040°; e— orxur 35 uac. mpu 1040° 


B JlaHHOM cylyuae GoJIbIIe, YeEM B IpebIyuleM, MO-BHJHMOMY, B CBA3H C 06- 
pasoBaHHem Govlee KPpyIIHbIX OUarOB pa3pYIWeHHA NOX warpy3koOH 3a BpeMa 
t, upH 600°. Syecb Wid nMoHOrO 3aneuHBaHHA OOpas0BaBIUIHXxcA edbeKTOB 
[§p----pe eo ory 2) (OK a3asICA NOCTATOUHEIM O62KUr TIpH TeM- 
eh A nepatype 1040° Ha mporsxennu 35 yac. 

4. Ha puc. 3 noka3anbl rpabuku 3a- 
BHCHMOCTH BeJIMUHHbI At = T1 -- T2—T 
OT JWIMTEIbHOCTH MpOMexXyTOYHOTO OT- 
*Kura ¢ MPH pas/IMUHbIX TemMepatypax. 
Bo scex oOMbiTax WepBoHavasibuas BBI- 
jep2KKka Mok rpy30om ti = 15 uu. Ilo 
oc a6cuucc ormoxeHo Yt. Ha scex 
KPMBbIX B HavaJIbHOH cTamuu At sMmHel- 


&¢ 0 20 40 
¢_, 


HO 3aBucnT oT Vt, yero vu CreRyerT OxKU- 


60 80 100 vac. 


Puc. 3. @— mpomexkyTouHpili omkur npu 
1040°, ucnbiranve Ha joulropeyHocTs mpH 
KOMHATHOH; TeMMepatype (p = 28 xI/mM?); 
6 — pomexyTouHbI omkur mpu 1040°, uc- 
MbITaHve Ha O/IrOBewHOCcTh mpH 600° (p = 
=1,9 xI’/mm?); ¢ — npomexyTouHbi orxKur 
mpu 900°, ucibiraHHe Ha JOJITOBeyHOcTh mpH 
600° (p = 1,9 xI/mm?) 


WaTb IIpH Mudpdpy3HOHHOM xXapakTepe 
mpomecca «3saleyuBaHua», OkcTpanown- 
py Upsamyto b jo nepeceyeuna Cc 3Haye- 
Hwem At = At, = 15 MuH., nosyuaem 
sHayeHue ft; ~ 105 uac.—93To Bpema, KO- 
TOpoe NoTpeboBanocb Obl AVIA MOMHOrO 


3aJIEUMBaHHA JedeKTOB (TpelulHH) H BOC- 
CTAHOBJICHHA HCXOAHOW JOJIFOBeYHOCTH Mocse OTKUTAa UpU 900° (quia ucnpITaHui 
np 600° npu yKasanupix ycuoBusax). CooTpercTBylomlee Bpema IIpH Temmepa- 
Type ommura 1040°, onpezenennoe nytem 9KcTpanonannu IIpaAMOW 6, cocTas- 
uiaet t2 ~ 16 vac. Ornoutenne ti/t2 ~ 7,2, uTo npaKTuuecku coriacyeTca ¢ 
3HayeHHem oTHOWeHHA D2/D1, rye De u Di — Koacbunnenrtet camolupby3un 
MejlM pu Temmepatypax 1040 u 900° (nonmaraa D = Dye-@/RT y mpunaB yaa 
memw Q = 48000 xxan/ r-monb, Nomyuaem De/D1 = 8,6). 
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Bce v3oxKeHHOe MOKa3bIBaeT, YTO OMKUMAaBUIMecA MuppysHOHHEIe TIPOMeccbl 
JANICUHBAHHA TPeUlLHH, BOSHHKAIOWlMx B Tesax NON HarpyskoOH, JeHCTBHTe/bHO 
ocylilecTBIAIoTCH. Tem CaMbIM yCuJIMBaeTCH yOeIUTeIbHOCTh BCeX apryMeH- 
TOB, CBU ETE bCTBYIOULH X o Wucbby3sHOHHOM XapakTepe pocTa TpellMH Moy Ha- 
Ppy3konu. 


XapbKOBCKH TocyJapcTBeHHbI yHMBepcuTeT Tlocrynusio 
um. A. M. ToppKxoro 12 XII 1959 


WMTUPOBAHHAA JIMUTEPATYPA 


©C.H. Kypxos,b.HW.Hap3syanaes, HKTO, 23, Ne 10, 1677 (1953). IPs Lats 
Howard, Trans. Farad. Soc., 38, 394 (1942); 85, 267 (1943) (uur. To @))., * Beye u- 
uec, @us. TBeps. Tena, 1, 2, 265 (1959)... © B. Sd) wewec) A. ®.CupeuKoO, Ou3. TBEPA- 
rena, 1, 2, 275 (1959), ° Bef. Wunec, A. ®.Cupeuxo, JAH, 129, Ne 2, 310 (1959), 
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Jloxnayn Axagemuu nayx CCCP 
1960. Tom 131, Ne 6 


TEXHHYECKAA PH3HKA 


r. C. XOMAKOB u axkagemuk II. A. PEBHHIEP 


O BJIMAHHM CPEJ[bI HA AMOP®H3ALLHIO KBAPLILA 
B MPOWECCE ErO MEXAHHYECKOFO AM CNEPrHMPOBAHHA 


Tloxasano (?,”), YTo pH MexaHMyecKOM AHCMeprHpOBaHu KPUCTAMHYeCKO- 
ro KBaplla OOpa3yeTca aMOp@HbI KPeMHe3eM, (PH3HKO-XHMHYeECKHE CBOHCTBA 
KOTOPOFO 3aMETHO OTJIHUAIOTCA OT CBOHCTB KaK KPHCTaJIIMYeCKOLO, TaK HM MVIaB- 
jeHoro KBapua. HccreqoBaHuaM CBOHCTB aMOp@H30BaHHOTO KBapla NOCBALLCH 
pq padot (1-4), otHako BIMAHHE Ha Mpouecc aMOpHsallu yCJIOBUM U3Me/bye- 

9 HHA, B YaCTHOCTH — BJIMAHMe 

a Cpebl H CBA3b MeXKLy mpowec- 
caMH JHCHeprHpoBaHHA HU aMOp- 
(pu3allHH, OCTaJIHCb COBepIleH— 
HO HeH3yyueHHbIMH. B 3HauH- 
TeJIbHOH Mepe 9TO OOyCJIOBIe- 
HO TPpyAHOCTAMH JuCcnepCcHoH- 
HOrO aHaJIH3a TOHKOMOJIOTHIX 
nmOpowKkosB. Tak, B pabotax (+,?) 
ObIIO MOKa3aHO, YTO YaCTHILbL 
KBapla AMOP@H30BaHbI B OCHOB- 
HOM B IOBEPXHOCTHBIX CJIOAX, 
OJHaKO H3MepeHHA TOJILLMHBI 
50 0 uJe 430 TaKMX CJIO€B, MpOBeeHHbIe 

Sir re Pa3JIMYHBIMH MeTOaMH, MpH- 


Puc. 1. ComocraBieHve jucnepcHocTH wu amMopdu3sauuH =penY K CyllecTBeHHO pa3uIHy- 
KBapua. / — nomon c 80% Boge; 2 —nomon B cyxom HBIM pe3yJbTaTaM. Onbirhl, B 
Bosnyxe; 3d — nomom c 1,2% Bobi a 


KOTOPbIX HCNOJIb8OBaJIHCb JaH— 
Hble 10 Cp@qHHM Pa3MepaM YaCTHL, BbIYMCICHHBIM MO BeMYHHAM YJeuIbHbIX 
NOBepXHOCTeH, JaJIH ABHO 3aBbIWeHHbIe 3HayeHua. Ha ocHOBaHHM CpaBHeHUA 
MeTOJa ompeseeHHA yebHOH NOBepxHocTH no BOT c merozom BO3y Xonpo- 
HHLAaeMOCTH, MPHMCHABLIHMCA B padotax (*,”), HC yyeTOM sdeKta arperalluy 
IpH H3MebueHHM (°) CpeqHHe pasMepEI yacrTu B (1,2) MOX%KHO CUUTAaTb 3aBbI- 
IN€HHbIMM MO CPpaBHeHHIO C HCTHHHBIMH IIpHMepHoO B 4—7 pa3, 4TO NPHBOLHIO 
K TAKOMY 2K€ 3aBbIIICHHIO TOJIMIHHbI aMOp@us0BaHHOrO COA. 

B ualMx OmbiTax UcCileqoBalach aMopdusauuA KBapueBoro NecKa, conep- 
*Kallero He MeHee 98% KpucTasIMYeCKOrO KBaplla HHM3KOTeMMepaTypHOH a- 
MOJMPUKAaLMH, IPH U3MeIbYeHHM €FO B MaopaTopHOli SKCILCHTPHKOBOH BuOpo- 
MeJIbHue (°). KoumuectBeHHoe onpesemeHne amopdu3oBaHHoli (pa3bI B OOpas3- 
Wax MPOHSBOLHIOCb MeTOZOM AuddepenWualbHoro TepMuyecKOrO aHasH3a m0: 
BeJIMYHHE TEMMepaTypHOFO 1HKa Pa npespamenua npu 574° (1). ucnepcuocre 
MOPOUIKOB XapakTepHsOBalacb BeMYHHOH yebHO MOBePXHOCTH, H3MepAB- 
mleHca 10 MeTony BOT, mpuyem Bce nopomku no_Bepraucb jesarperalun. 

ConoctaBuleHHe cofepxaHua aMopduon cdbaspr Q u yyembHO!I NOBepXHOCTH 
TeX %Ke NOPOWKOB S, MpHBeseHHoe Ha puc. 1, nosBonseT paccuuTaTb Cpe HII: 
TOMMMMAY AMOpHOFO COA Ha KPHCTAIIMYECKUX A[pax, KOTOPaA WIA He OUCHE 
M@IKHX YacTH paBHa Q/oS, rye p — nnoTHOCTb caoa. Kax culeqyeT “3 [aH- 
HbIX Puc. |, TouMMHa aMopduoro COA Ha YaCTUMAaX KBaplla, H3Me/IBYCHHOTO B 
CYXOM BOSYXe, H3MCHACTCH OYCHb Pe3KO OT 3HAYeCHHA, PaBHOrO MpHMepHO: 
20 A mpu rpy6oli yucnepcHocTH JO HECKObKUX COT aHICTpeM B CJlyyae NocTaTou- 
HO AJINTEBHOTO U3MeubYeHHA. B MpOTHBONOMOKHOCTS STOMY IPH H3MeMBYeHUH 
C BOOK TOMMMHAa aMOpdHOrO cilOd ocTaeTcs nOCTOsHHOL, papyol 20 A, B sHa- 
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TlpoxomKuTebHOCTD: 1—8 mnu., 2—32 MUH., 
2 GA mw, <== 10 “ee. C= 4550 uac. nomosa B BHOpPOMeJIbHHLe 


Puc. 2. PextrenorpaMMb! kBaptia. 


JIAH, rt. 131, Ne 6, Xonakop u Pe6unzep 


NHTCIbHOM [\Malla3sone MCnepcHoctu (fo 50—60 m?/r), H HECKOMbKO BO3pacTaeT 
Mp jlaibHeHWeM yBemMYeHHH AucMepcHocTH. TomulwHa aMopduoro clon Ha 
KPYNHBIX YacTHWAaX, MOJYYeHHbIX H3MebyeHHeM c 1,2% BObI, TAKOBAa Ke, KaK 
M MIpH ToMode c 80% BOMB, HO C yBeMYeHHeM yebHO MOBepxHOCTH Jo 30— 
50 m?/r oHa yBeMUHBaeTCA JOBObHO pesko. PacueTbI NOKa3bIBalOT, YTO 3TOM 
| AMcMepcHOCTH COOTBeTCTByeT MOBepXHOCTHaA KOHWEHTPaluA xXuKOCTH OT | 

Qo 0,5 HacbILeHHOrO MOHOMOJIeKysApHOro con. M3 npMBeyeHHbIX JaHHbIX BUI- 


HO, 4TO TOJIMIHHAa aMopq@Horo CJIOA Ha KPHCTaJlJIaX H3MeJIbYeHHOTO KBapila He 
OCTae€TCH NOCTOAHHOH, a 3aBHCHT T 


Kak OT MpOJOJIKUTEbHOCTH H3MEJIb- 
YeHHA, TaK H, OCOOeCHHO, OT cpebl, 
B KOTOPOM CoBepulaeTcaA MOMO. 

C Weblo BbIACHeCHHA MeXaHH3Ma 
AMOPQH3allHH MPOM3BOMWJIOCb PeHT- 
reHorpaupoBaHHhe MOpOUIKOB kBap- f 
a pa3JIM4HOK CTeNeHH H3MeJIbYCHHA. 

PaccmMoTpeHHe peHTreHorpaMM, mper- ai 

CTaBJICHHBIX Ha pHc. 2, MOKa3biBaeT, 

4TO C YBeEJIMYeHHEM MpOOUXKUTEIb- 

HOCTH H3Me€JIbYCHHA MVJIOTHOCTh (ona, 

BbISDIBAIOUIerO NMOVEPHeHHe PeHTTeHO- @ “ vO 50 60 70 60° 
TpaMM, NOCTeneHHO yBeJINUHBaeTCA, F 

a udp akWHoHuHple MAKCHMYMHI, Xa- Puc. 3. Kpnpble MHTeHCHBHOCTH paccesHua 
PakTepuble Ana peuerku xBaplia, oc-  PEMTTEvonexOro HnyeHHs NAGRAND KeapueN 
TalOTCA COBEPLICHHO YETKHMH. 6e3 3a- BuOpomenbuuue (2) 

MeTHOTO HX paclIMpeHHa. C 1eqoBa- 

TeJIbHO, AMOPdu3allMIo KBaplla MPH H3MCJIbYeCHHH HEIb3A MpHMucaTb mMoctTe- 
T@HHOMY YMEHDILeCHHIO pa3MepOB KPHCTaJIJIMYeCKHX 3ePeH, KaK 3TO HMeeT 
MeCTO, HampuMep, mp u3sMembueHHH rpaduta (’,*). [I]puHumaa Bo BHUMaHHe, 
4YTO BbICOKHMe TeMMepaTyPbl, HEOOXOMMMbIe WIA MWwaBJeHHaA KBapuia (1700°), B 
M@JIbHHILe He BO3HHKAaIOT, e@AMHCTBEHHO BO3MOXKHOH MpHyHHOH amopdusallun 
cileqyeT CYHTaTb mWwlacTuyeckHe (HeOOpaTHMBIe) AePopMaluu uvacTul mpu ux 
paspyWienuu. Bo3smoxHOo, uo nuacTHyecKHe JePopMallHH BO3HHKAIOT B TOHKHX 
COAX, Mpuslex*KalluX K MOBEPXHOCTAM, BJOJIb KOTOPHIX B MOMeHT pa3pyleHHA 
cocpeOTOoueHb! HavOobuiMe CABHroBble HanpxAxeHuA. TyOuHa TaKHx c0eB 
OUCHb MaJla, BO BCAKOM CJIy'1ae He OOIbIWe TOUIMHbI AMOPHOrO C/IOA, PaBHOH, 
KaK YyKa3bIBasocb, mpu rpy6om nomose 20 A. B cBa3uc STHM poub mulacTu- 
yeCKHX JepopMallHH Mp paspyWIeHHH KpyNHbIX YaCTHI, Take OYeHb Mala, HO 
BO3PpaCcTaeT IPH TOHKOM JMcneprMpoBaHHH, KOra pasMepbl YaCTHIL CTAHOBATCA 
CpaBHUMbIMH C TiyOHHOH cIOA MacTHYeCKUX JemopmMaynu. 

CpaBHeHHe KDPHBbIX NOYepHeHHA PeHTTeHOrpaMM [vlaBJIeHOrO KBaplla U 
KBaplla, AMOpdH30BaHHOLO B BHOPOMeIbHUMe AO MOUTH MOJHOTO YHHYTOKeHHA 
KpUucTaMyecKon cba3bI (puc. 3), YKa3bIBaeT Ha H3BeECTHOE CXONCTBO MX CTPYK- 
TYP B CMBICe NOMHOFO OTCYTCTBUA WaIbHeFO NOPAAKa B PacnoMO*wKeHH aTOMOB. 
Ha 2TOM OCHOBaHHH MOXHO MOJlaraTb, 4YTO paOoTa, 3aTpayMBaeMasA Ha OOpa3o- 
BaHHe aMopduHol :ba3bl, BO BCAKOM CJIyyae, HE MeHbUUle TeMIOTh! aMopdusalnu 
KBapua, paBHon 4,4 -10° spr/cm® (°). [lmorHocTb sHepruu MpesebHbIxX ynpyrux 
emopMalui KBaplla Mp ycJIOBMM OTCYTCTBUA MaClITaOHOrO YIpOuHeHHsA 3Ha- 
YUTeIbHO MCHbUIe — mpHMepHo 2 -10° apr/cm®. B nowp3y Toro, ¥TO mpH Mexa- 
HHYeCKOM JIMCMeprupoBaHHH MaclliTaOHoe yMpoyHeHHe He MpPOABJAeTCA 3aMeT- 
HbIM OOPa30M, CBHJeTEILCTBYIOT, HaMpHMep, OUeHb OovbUIMe sek cpex, 
He YMeHbIUAaIOlHecaA C YBeJIMYeHHeEM JUCMepCHOCTH (°). Qror PakT MOXHO OObAC- 
HUTb BO3HHKHOBCHHEM HM pasBHTHeM B OObeME TBeEPAOTO Tea pH ero paspyuie- 
HMM NOX BO3LelcTBHeM JehopMallHH, OIH3KUX K MpeJeMbHBIM, PasIMUHOFO pooja 
omacHblx JedekToB. Uem Mebye YaCTHIUbI, TEM OobIee YHCIO pas OHH NoOLBep- 
rach TaKHM BO3eHCTBHAM HM TeM OoObIUWe HaKOMJIeCHO B HHX JeeKTOB. ITO 
IIPHBOJUT, M0-BAMMOMY, K YCTaHOBJICHHIO HeKOTOpOK apPeKTUBHOH mpoyHocTH 
qacTHl, He 3aBHCalell or ux KpynuocTH. V3 cpaBHeHuA 3aTpaT SHeprHH Ha 
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IpesebHble ynpyrue HW MacTuyueckue AeopMallHu cileLyeT, YTO TPH HSMCJIb- 
YeHHH KBaplla, pasMepbl YaCTHIL KOTOPOrO He MpeBbillaloT MPHMepHO 1—2 p, 
OCHOBHBIM BHJOM 3aTpaT 9HEPruv CTAHOBATCA BaTpaTbl Ha MpeeMbHoe M1acTH- 
yecKkoe JecOpMupoBaHHe, MpPHBOLAIee K ero aMOpdusallHH. 

Kak BUHO 3 HalIMX ONBbITOB, JeHcTBHe CpeQbI NPH H3MebYCHHH KBaplla 
IIPHBOAMT K YMCHbIICHHIO TOJIMIMHbI aMOpHOrO COA, a CMeMOBATeIbHO, H K 
YMeHDIUCHHIO PIYOMHBI MpeAeIbHEIX MacTHYeCKUX eopMalluu. B pesybrate 


3TOFO YMCHbINAaeTCA MJIOTHOCTh 3aTpaT SHEP Ha paspylleHHe YaCTHL U B COOT- 
x BeTCTBYyIOIlee HCO pas 
fe) 


100 yBeHuuBaeTCaA  9ptpeKTHB- 
HOCTb yucneprupoBaHna. 
eee ~  Mexanu3m jlelicTBHd BOJbI # 

Ipyrux %2%uAKOcTeH, m0-BH- 
JIMMOMY, aHaJIOrHyeH OXpyll- 
yalOuleMy JICHCTBHIO TOHKHX, 
WI€HOK pTYTH Ha WHHKe 
(7°,17). BosMoxkHOCTb OXpyl- 
yatoulero jleHcTBHA BOJbI 
culelyeT U3 (pakTa 3HaAYHTeIb- 
HOTO MOHHKeHHA NMOBepx- 
40 60 muv. HOCTHOH SHEP KBaplla U 


Npodomuxumensnocme UsMembYeHlua aMopHOrO KpeMHesemMa CO~ 

Puc. 4. Kuneruxa amopdu3auun KBapua. /—nomomc 80%  OTBETCTBEHHO C 980 u 416. 

BObI; 2 — nOMOvI B cyxOM Bo3zyxe; 3— nomom c 1,2%  93pr/cM? B BakyyMe JO 275 u 

BO]bI 130—80 spr/cm? B Boge (°). 

IIpuMepHo Takoe xe MOHH- 

2KeHHe MOBePXHOCTHOH SHeEPrHH KPeMHeE3e€Ma WMeeT MECTO H B_ alleTOHe, 

GeH30ule H cnupte (7%,1%). YpBemnyeHHe TOJMMHbI amMopduoro cuOA pH cy- 

XOM TIOMOWIe HM pH Homose c 1,2% Bob c yBemM4ueHHem JucnepcHocTH (puc. 1) 

OOYCJIOBJICHO, COrIaCHO H3JIO%KeCHHOMY, yBeIHYeHHeM CpelHel riryOHHb! Ipesesb- 

HbIX MJIaCTHYeCKUX JeopMallu B CBA3H C YMeHbILeHHEM MOBePpXHOCTHOHM KOH- 
I€HTpallHu BularH WH MaJIbIX 03 XKHJLKOCTH. 

Poulb CpeJbI IPH H3MeIbYCHHH HE OFpaHHYHBaeTCA, OHAKO, YMCHbINeHHeM 
PIYOHHbI COA NpeAeCIbHbIX WwiacTHYeCcKHX edbopmMaynh. KaKx Opwio n0Ka3aHo 
HaMH pauHee (°), addeKTHBHOCTb JUCHeprupoOBaHHA CYUIeCTBCHHO 3aBMCHT OT 
MOBePXHOCTHOH KOHIEHTPallHH MOVJI€KYJI BObI, YTO OOyCMOBMeHO H3MeHeEHHeM 
M€XaHH4eCKHX CBOHCTB CHCTeMBI, COCTOSIMNeH U3 TBEPAbIX YaCTHYeK C Mpocon- 
KaMH XKHKOCTH M@XKLY HAMM, OT TOJIMMHbI TAKHX Mpocmoek. B cBA3H C STHM KH- 
HeTHKa aMOpusaluH KBaplla MPH U3MebYeHHH e€FO B BHOpOMeNbHULe (puc. 4): 
TaKXKe 3aMeTHO: 34BUCHT OT KOHIECHTpalHH BObI. Bobi moO cpaBHeHHIO C 
MOKPbIM H CYXHM MOMOJIOM BbIXOJ, aMOp@HOHK ca3zbl mpH usMembyeHuH c 1,2% 
BOLbI OOACHAETCA OObIUeH sceKTHBHOCTHIO AUcCMeprupoBaHusA C NOBeEpXHOCT- 
HOM KOHUEHTpallvel KHAKOCTH, OIH3KOH K OHOMY HaCbIIIleHHOMY MOHOCIOI0(*). 

VWucrutyt dusuyeckoh xumun Tloctynuso 

Axayemuu HayK CCCP 1 II 1960 


Beecows3Hbii Hay4HO-HCCeLOBaTebCKHH HHCTHTYT 
HOBBIX CTPOHTeCJIbHBIX MaTepvaJioB 
AxkajleMuM CTpONTebCTBa H apxuTeKTypEI CCCP 
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Codepxanue anopgsuod agi 


Hoxrsane Akagemun nayx CCCP 
1960. Tom 131, Ni 6 


TEXHHYECKAA PHSHKA 
M. M. XPYLJOB u M. A. BABAYEB 


CONPOTHBJIEHHE ABPASHBHOMY USHAWIMBAHHIO WH MOY JIb 
YNPYPOCTH METAJIJIOB WH CNJIABOB 


(ITpedcmaeaeno akademuxom A. A. Baazonpaeoesim 18 XII 1959) 


B pesyJibTaTe WcnbiTaHHl Ha W3HaIMBaHHe pH TpeHMM O 3akpereHHBIe- 
aOpa3HBHble YaCTHILbl, MPOBeeHHbIX aBTOpamu (1-4), ObwIO HalimeHO, YTO WIA 
TEXHHYECKH YHCTHIX MeTAJIJIOB B OTOKRKEHHOM COCTOAHHH OTHOCHTeJIbHaA H3HOCO- 
CTOHKOCTb NPAMO MpONOPMHOHAMbHa TBEPOCTH, ONPeeAeMOH MPH BaBUBa- 
HMM aJIMa3HOH NMMpaMUbI C KBalpaTHbIM OCHOBaHHeM HU YrviIoM 136° Mexyly mpo- 
THBOJIEKAMHMH TpaHAMM pH BeplinHe: 


e = 0,137H, (1) 


re € — OTHOCHTebHaA M3HOCOCTOHKOCTb, OTHECe€HHaA K 3TAJIOHHOMY MaTe-. 
pHasy — CBYHUOBO-oM0BAHUCTOMy cuuaBy BM; H —TBepgoctb (B kI/MmM?). 
CripaBeIHBOCTb 3TOM 3aBHCHMOCTH Oba WpoBepeHa Ha 20 MeTaax C pa3uH4- 
HbIMH CTPyKTYpaMu pelleTKH, KPOMe aJIMa3HOH. 

Jia KpeMHuA UM TrepMaHHA HalieHa [pyraxd 3aBMCHMOCTD: 


e— 0,012 H, (2) 


oTIMYAaIOMaAcA KOS*PuUMeEHTOM MponopyHoHabHocTH B 11,4 pasa MeHbUINM, 
yeM B BbiIpaxkeHuu (1). 

3apucumoctb (2), KaK yCTaHOBJICHO HaMH 9KCIIePHMeHTaJIbHO (4), IpHMeHHMa 
TaKxKe K PAY MHHepaJIOB, B TOM 4HCUJe K FHNCy, KaJIbILUTY, PIOOpHTy, KBaplly, 
Tona3sy WH KOpyHyy. : : : 

Hamuune 3aKOHOMEPHbIX 3aBHCHMOCTeH MeK]y OTHOCHTeIbHOM H3HOCOCTOH- 
KOCTbIO MPH aOpasvBHOM M3HaLMBaHHM HM TBePpJOCTbIO NOSBOMHO Mpennoso- 
KUTb CYILECTBOBAHHe COOTBETCTBHA Me%K Ly OTHOCHTEMbHOM M3HOCOCTOHKOCTbIO- 
M (PH3H4YeCKUMN CBOLCTBaMH MeTaJJIOB, B YacTHOCTH MOyem ympyrocmu. Ilo 
MHeHuIO B. M. Pospuucxoro (°), KOTOpbIH CONOCTaBH NOJyYeHHble HaMH 3Haye- 
HHUA OTHOCHTEIbHOH H3HOCOCTOHKOCTH C BeJIMYHHaMM MOJyJIA YpyrocTu m0 
CHPaBOUHBIM JaHHbIM, 00a STH MOKasaTesIA CBOHCTB METAJJIOB ABIAIOTCH (yHK- 
HAMM 2KeCTKOCTH peleTKH. M3 mpou3sBeeHHOTO MM aHaJIusa cieqyeT, YTO OT- 
HOCHT@IbHaA H3HOCOCTOHKOCTb YMCTHIX MeTAJJIOB JOJIKHA ObITb IPAMO Mponop- 
IMOHaIbHOH KBalpaTy Moya ympyrocru. 

CooTBeTCTBHe Me@XK Ly H3HOCOCTOHKOCTHIO H MOyJIeEM YIpPyrocTH ObIWIO BbIAB- 
eHO TakxKe B paboTe Cnéppa u HpioKoma (°), KoTOpble Hall, YTO BeMUHHA, 
o6paTHad HusHOCy (oNpeseeHHOMy Mp TpeHHH 06 aOpa3HBHYy!0 MOBepXHOCT), 
IpAMO MpONOpMoOHaNbHa MOysIO HOPMasbHO ympyroctH. Takasn 3aBUCHMOCTE. 
OKa3aslaCh OOIleli JI HCMbITAHHbIX HMH BOCbMH YHCTHIX METAJJIOB, OMHOH CTaJIH 
HW Tpex muacrmacc. IIpuunHy yKasaHHOrO COOTBETCTBUA ABTOPhI OObACHAIOT MeXa- 
HH3MOM aOpa3HBHOrO H3HalllMBaHHA. _ ‘ 

Bosiee MOHOe OCBEILeHHe BOMpPOCa O COOTBETCTBHH aOpasuBHOH U3HOCOCTOH- 
KOCTH H MOLYJI HOPMAJIbHOM YMPyFocTH AA MeTaIJOB UH CM1aBOB, IPHBeeHHOe 
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HWKe, OCHOBAHO Ha CJICXYIOUMX JaHHbIX. SHaYeHHA OTHOCHTeIbHOH H3HO 
CTOHKOCTH MeTaJIJIOB SKCIEPHMEHTAJIbHO MOY 4eHbI ABTOPaMH , Kak yKa3aHO Bbl 
SHayeHHA MOLYJAynpyrocTH, oMmpeseseHHble AHHAaMHYECKHMU MeTOAaMH, B 
HOBHOM Me€TOJIOM OHe€HHA CONPAXKCHHbIX MAaATHHKOB (MeTOX PowaH Mu Cope 
B3ATbI H3 padoThl aBTopos (7) u u3 paborh Tumbe (8). ia Tex MeTaJIJIOB, & 
yb yMpyrocTH KOTOpPbIX He Obl ompeeeH B STHX paboTax, Opuih B3A\ 
3HaYCHHA, TOJYYCHHbIe MpH MpMeHeHMM MeTOJa KkONeOaHHi pesOHat 
HOH yacToTH! B padoTe Kéci 
pa (°) (4a cepe6pa, nammany 
HUKeIA, KOOaIbTa HW MOIHOLeHE 
WIA WHpKOHHA —B paodoTe (* 
SHayeHHe MOJlyJIA HOPMAJIbHt 
yupyrocTu poqua Wu THTaHa B3 
Tbl H3 paOoTsl (1%). 

IIpuH nocrpoexua uarpaMw 
OTHOCHTeEIbHad W3HOCOCTOHKOC 


LE eer ea es = 


VA 

00 | ay € — MOJyJIb HOPMaJIbHOH yupyr 
pe Ss ct E B sorapHdMuyecKoM Ma 
Oo: ee | ma al wTa6e mo ocH aOcuucc Hu OC 
y, wallii opauHaT (puc. 1) BbIABJAeTC 
Ly i dsl NPHOJIMKeHHaA JIMHeCHHAA 32aB) 
pees! | ea CHMOCTb Me@KyY sorapHdMaM 
K Si COMOCTABJIACMBIX BeHUHH, COOMA 
7 10 naa 19 metansnop u3 20 (TuTAa 
10 ae so os oo WaJI OTKJIOHeHHe OT STO OOmIE 

Sees eis — eae 3aBMCHMOCTH): 
Ge ed a a Bilis ite 
19" 104 Al [m2 = 49: TOR a ’ i(e 
Bo t re E—MojlyJ1b HOPMaJIbHOH ympy 


rocTH (B KI/MM?). 

Jl1A KpeMHYA HM TepMaHHA 9Ta 3aBHCHMOCTb NPHOJHKeHHO CipaBeVIHB 
(4A 9THX MeTaJIOB TOUKH Ha 2MarpaMMy He Hanecenbl). K pay MuHepasor 
JWI KOTOPHIX B JIMTepaType MMEIOTCA JaHHbIe O BEMMYHHE MOLYJA HOPMaJIbHO 
yupyrocru (B TOM 4ucCTe AIH 
KaM€HHOH COM, KBaplia, 
Toma3a WH KOpyHya), Tak»«Ke 
MIPHM€HHMa 3aBHCUMOCTD (3). 

CooTBeTCTBHe MexKILy OT- 
HOCHTeCJIbBHOH = U3HOCOCTOH- 
KOCTbIO H MOJYJICEM HOPMAaJIb- 
HOM ynpyrocTn, nowyyeHHoe 
WIA TEXHHYCCKH YHCTHIX Me- 
TaJJIOB, HaOsoqaeTca WIA 
JBOHHbIX CMIaBOB Melb — 
HUKeIb, OOpa3yloluluxX He- 
IIPpe€pbIBHbIM pA TBepAbIxX 
PacTBOPOB, H WIA JBOHHbIX 
ClIaBOB OJIOBO — CBHHEL, 
OOpasyioulHx CMaBbI Cc orpa- Puc. 2 
HHYeCHHOH paCTBOPHMOCTbIO 
MaBTeKTHKy. Ha puc. 2 npectaBmeHa 3aBHCHMOCTb OTHOCHTeNbHOL H3HOCC 
CTOHKOCTH &, TBePOCTH Np BaBIMBAanHU nupamugzy H u MOLY JIA HOpMaJE 
HOH yipyroctu E of cocTaBa Jia CNMaBOB CHCTeMbI Melb — HUKeNb HB 
puc. 3 — 3aBMCHMOCTb TeX Ke NOKasaTeeli [WIA CaBOB OIOBO — cBuHeL 
SHAYCHHA OTHOCHTebHOM M3HOCOCTOLKOCTH Hu TBeEpsOCTH NOJIYYeHI B ONbITA 
ABTOPOB, SHaYe€HHA MOJYJIA HOPMAJIbHOM yMpyrocTH paccMOTpPeHHBIX cmaBo 
B3ATBI U3 MCCMeqoBaHHa Kéctrepa u Payutepa (22) 
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M3. puc, 2 BUHO, ¥TO C yBerHueHHeM COAepKaHHA HUKeNA OTHOCHTeMbHAA 
SHOCOCTOHKOCTh H MOJYJIb YIpyrocTH yBeMUMBAaIOTCA JMHeMHO, TOra Kak 
BEpAOCTh HM€CT MaKCHMYM IIPM cofep>KaHHu HuKeA OKONO 55%. JIna cnma- 
OB MCAb — HHK€JIb HET COrlaCOBaHHOrO H3MCHEHUA OTHOCHTEIbHOM 3HOCO- 
-TOHKOCTH H TBEPAOCTH, MMEIOMErO MeCTO JWI} UHMCTHIX MeTAJIJIOB, H B YaCTHOCTH 
Jd MCA H HUKeIIA, a HaOsIOJaeTCA CormacoBaHHoe u3MeHeHMe OTHOCHTENb- 
OM H3HOCOCTOHKOCTH HW MOJyaA yupyrocru. 

M3 puc. 3 BUAHO, YTO TBEPZOCTb pesKo BOspacTaerT IIpH AOOaBJICHHH K OJIOBY 
HeOOJIbIIOrO KOMM4eCTBA CBHHIa WH pH WobaBeHun K CBHHUy HeOO/bILOrO 
KOJIHYCCTBA OJIOBA, JWI BCCX OCTAJIbHbIX CIJIABOB, MpeMCTaBAIONIMX CO6OL 92B- . 
TEKTHKY C Pa3/IMYHbIM H3ObITOUHBIM KOJMYeCTBOM TBEpOrO pacTBopa, TBepsocTb 
U3MCHACTCA NOBOJIBHO M1aBHO, MpuueM HaGviiogaeTcA MepeOM pH coxepxKaHHH 


3750 


2500 


1250 
40 60 0ar.% 


Sn ——> Sn 


Puce. 3 


ol0Ba OKOIO 53%. OTHOCHTebHaA H3HOCOCTOHKOCTb COBePIIeHHO He OTMeyaeT 
Tex OOJlacTelH TBEPALIX paCTBOPOB, KOTOPbIe BbIABJIAIOTCA BOJIM3H YMCTHIX MeTaJI- 
JIOB Me€TOJOM TBepyocTu. Ha JuarpaMMe BHHO OTCYTCTBHE JIA CHIaBOB OJIOBO — 
CBHHEI, COOTBETCTBHA H3MCHCHHA OTHOCHTEIbHOM H3HOCOCTOHKOCTH H TBEPOcTH 
B 3€BHCHMOCTH OT COCTaBa H HaJIMYHe TaKOFO COOTBETCTBHA JWIA OTHOCHTEIbHOH 
H3HOCOCTOHKOCTH HM MOJYyJIA yupyrocTu. 

Ecau JjaHHble JIA OTHOCHTeJIbHOH H3HOCOCTOHKOCTH H MOYyJIA yupyrocTu 
civlaBOB Me/b — HHKeJIb H OJIOBO — CBHHeW HaHeCTH Ha AMarpammy puce. 1, 
TO OKAXKETCA, YTO TOUKH JIA NePpBOH CepHU CMMAaBOB O%KAaTCH JOBOJIbHO TOTHO 
Ha IIPAMYIO, BbIPamKaeMylO ypaBHeHHeM (3) a TOUKH WWIA BTOPOH CepHH cNwaBoB 
JOXKAaTCA BOIM3M STOH NpAMOH. 

ConoctaBJleHHe OTHOCHTeJIbHOM U3HOCOCTOHKOCTH pxAa ApyrHX CJIOMKHBIX 
cmaBoB (6a66UTHI, JaTYHH, CBEPXTBepsble CMaBbI) C BEMMYHHOH MOJyJIA HOp- 
MaJIbHOM YMpyrocTu noKa3aJi0 H WIA STHX CNMaBOB, YTO ypaBHeHHe (3) BbIpa- 
*KaeT TPHOJIMKEHHOe COOTBETCTBHeE MeKY HUME. . 

B HwauiMx oMmpirax, H3JIO%KeHHbIX BbILIe, OTHOCHTeJIbHaA H3HOCOCTOHKOCTb U 
TBEPJOCTb KaxKJOrO MaTepHaJla OMPeLeMAMHCb Ha OMHOK HU TOM %Ke MOBEPXHOCTH 
oOpasila, a 3HayeHHe MOJYJIA ypyrOcTH OHOMMeHHOTO MaTepHasla B3ATO U3 
HCCelOBaHHli APyTuX aBTOPOB WH NOMyYeHO HaMH Ha OOpasilax Apyroli 3aro- 
TOBKH. ; & 

TakuM o06pa30M, O¥eBHZHOe COOTBETCTBHe Mey OTHOCHTEbHOH W3HOCO- 
CTOHKOCTbIO H MOJYsIeM HOPMaJIbHOH YIPyFOcTH BHIABAeTCA (HECMOTPA Ha He- 
CTPpOrocTbh COMOCTaBeHHA CBOHCTB OJHOMMeHHBIX MaTepHaJIOB pasHbIX 3aro- 
TOBOK) JWIA TBEPAbIX Te, CHJIbHO pa3/IM4YAaIOWUXCA THOM XHMHYCCKON CBA3H, 
CTPpOeHHeM pellleTKH H MHKPOCTpyKTypon. 

CoorBeTcTBHe M@xK)yY WSHOCOCTOMKOCTHIO MpH aOpasHBHOM H3HalIMBaHHH 
H MOjlyseM yMpyrocTH, Aare eCIM 3TO COOTBETCTBHE MNPHOMMKEHHO, JO/XKHO 
UMeTb OOsbIOe 3HAYeHHe WIA TEOPHH H3HAIIMBAaHHA W MPH H3bICKAaHHH HOBbIX 
H3HOCOCTOMKHX MaTepHasos. IlosTomy wemecooOpasHo mpoBeseHve Ja bHeHWux, 
Somee WHpOKUX HCceLOBaHHH BOMpoca, B YaCTHOCTH C HeNbIO MpPOBepKu NpH- 
MeHHMOCTH pe3YJIbTATOB K MALNJMHOCTPOHTe/IbHBIM MaTepHaslaM, H€ OXBaYeHHBIM 
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IIpOBeeHHbIMH ucnbITaHuamMu. I]pH sTOM BCe CONOCTAaBJIAeMbIe NOKa3saTedl) 
CBOHCTB JOJXKHbI ObITh ONPeeeHb! WIA KaKNOrO MaTepHasia Ha OOpasuax U 
OJHOH 3aroTOBKH. 


VucTuTyT MaliMHope jeHHA Tlocrymuao 
Axayemuu Hayk CCCP 1 XII 1959 
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QIIEKTPOTEXHHKA 
M. M. CHMKHH 


NEPHOAMGECKHE PEXKAMbI B CHCTEMAX C HEJIMHEMHBIMH 
UMILYJIBCHbBIMH JJIEMEHTAMU 


(ITpedcmaeaeno akademuxom B. C. Kyaedaxunom 16 X 1959) 


1. B umMnystbcnol cucteme (1) c HeMMHeHHbIM HMITybCHHIM 2ementom (HH3, 
cM. puc. 1) Ha BxoX MHHeliHOH uactu J/Y mocTynaer noceqOBaTebHOCTh MO} - 


JIMPpOBaHHbIX NO aMIWIHTye, WHMpHne M60 nomOxKeHMIO UMMy.iBcos, 2(2), CBA- 
3aHHbIX HeJIMHCHHOH 3aBHCHMOCTbIO C JMCKPeTHbIMH 3HaY€HHAMA BXOMHOFO 


CHrHaJla HMMy/bCHOro aieMeHTa u(t) = u[n]. Saqaua onpeyenenua nepnoyu- 
yeCKHX PeKMMOB B TaKOH CHCTeMe CBOJHTCH K PaCCMOTPeHHIO HeaBTOHOMHOH 
CHCTeMBI: HMNYJIbCHbIM QJICEMeCHT pa3MblKaeT MepHosHyecku 
KOHTYp CHCTEMbI, B pe3yJIbTaTe uacTOTa KOJIeOaHHH B Hel 
OKa3bIBa€TCAH XKeCTKO CBA3AHHOH C UYaCTOTOH MOBTOpeHHuA 
MMITy IbCHOPO SJIEMeHTAa. STa 3aflaya pellieHa [WIA HECKOJIb- 
KHX YaCTHBIX cryuaeB (7). B yvacroTHOM TOAxose kK ee pele- 
HHI0 IIOJIYYEHbI Pe3sybTAaThI: |) B CHCTeME Cc JINHEHHON YacTbIO, 
o6laqaouleH CBOWCTBAMH HU3KOUaCTOTHOTO (HIbTpa, HU 
2) C MMNYJIBCHBIMH 3/1eMeHTaMH: a) AMIWIMTYAHbIM peselnpim Puc. 1. Cucremac e- 
C 30HOli HeYyBCTBUTeIbHOCTH (*), 6) 6e3 30HbI HEYYBCTBHTeMb- an MMV EBC 
HocTu (+) HB) C UIMPOTHbIM HMMYJIbCHbIM 3JIeEMeHTOM (°). 

OnpejlejeHbl No nepBoli rapMOHHKe NepHosuyueckne ABH XKE- 

HHA, YaCTOTbI KOTOPHIX , CBA3aHbI C YaCTOTOH NMOBTOPeHHA UMMYyIbCHOFO Jue- 
MeHTa @, = 2n/T, ycJIOBHeM 


2 
Sioa 


OT a 


= 2, Wesoe. a: (1) 
D1 

HuxKe W3u1I0x%KeH YaCTOTHBIN MOLXOL VIA MpHOIMxKeHHOTO ONpeqeneHHaA He- 
PHOJMYeCKUX TBYXKeHHH Bua (1) B CHCTeMe C MIPOH3BOJIbHbIM AMIMJIMTYAHbIM, 
IIMPOTHbIM JIH6O BPeMECHHBIM UMITYJIbCHbIM 3JICEMCHTOM. 

2. Tlycrb B cucTeme puc. | c HHeHHOK yacTbIO, OOnatatoued CBOvCTBAaMH 
HH3KOUACTOTHOFO (UIbTpa, YCTAHOBHJICA MepHOAMYeCKHH PexKUM, KOTOPbI Ha 
BXOJ€ HMMYyJIbCHOTO 3JIEMeHTa MOXKET OBIT alMNPOKCHMUPOBaH NepBow rapMOHH- 
KOH yacTOTH! ©,;= 2n/N, N>2, wenoe (nmpeqnouaraerca, 4TO NOCTOAHHaA CO- 
CTABIAOMaA B Me€pHOAMYeCKOM JBHXKeHMH OTCYTCTBYET, ¢ = t/T ,.— OTHOCHTeNb- 
Hoe BpemMs): 


u (#) = C cos(=# +4), ——<d<s. 
HJIM B KOMMJIeEKCHOH (popMe 
Uae (2) 


IIpu 9TOM Ha BbIXOJe UMMYJbCHOrO 9JIeEMeHTA Oyler TlepHoquyeckasn nocue- 
jlopaTenbHOcTb uMMyjbcoB, Z(f), YacTOTa KOTOPOH cCOBMaqaetT C YacTOTOH 


curHasa (2). 
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Ypapnenve nepvozmueckoro pexkuMa IO NepBOH TapMOHHKe, COrJlaCHO |p 
meTowy TapMonMYecKoro GOavlaHca (°), MOXKHO 3anvcaTb B BUTE 


[i+w (i=) Ju =0; 


3necb W (jw) —uactorHaa xapaKktepuctuka JIY; J = Z,/U — 9kBuBaJleHT- BP 
HbIl KOMIIeKCHbI Koadidunnent ycutenna HHI, Z, — kOMMNeKCHaA aMIJIM- | 
Tyla NepBoH rapMouuKu Ha Bbixoqe HHI. Orkyqa Haxo¥M MpHOsIM>KeHHOE } 
yCJIOBHe CyIeCTBOBAHHA MepHowMyecKoro pexkuMa 


v(B)=—$ 5) 


3. KomnsekcHad amMmuiuTya lepBoH rapMOHHKH peakIHH UMIyJibCHOrO 
QeMeHTa Ha cuTHas! (2) MoxKeT ObITb MIpeycTaBsleHa CyMMOM BH]a 


Nw } 
Bia ahe tis (4) | 


s=0 


Sanvmem NepvowuyeckyloO HOcsesOBaTebHOCTb 6-cyHKUHH c mepHoyoM Ty 
B BHJIe 


N—1 
One Fe ab a Ee 
s=0 
3eCb 
z= sf nae D, = 
8 yr, (t )= ar | 2D cost FF — 5). (5) 
Ileppas rapMounka (5) uMeeT Bu 
, 27 
Bobbi ade oy inh ia 
a,(s) = NTS ’ 
oTKyfa Avia (4) umeem 
Nao 
ama 
Li Neh Oa =) Ay (siden Ba): 
S==0) i 


Smecb a,, B 1,= Ff, ,,,,(u[s])—oTHocuTebHbIe amnNTyQa (c yyeTOM 3Ha- 
Geen eee Ka), CMelleHHe HM IJHpHHa s-ro MMIMysbca; 


u(t Ll wen dd \z/é) x, = F,,(u[n]) — Moayanwuon vc- 
arpa perp? (ein) —nonaruroman separ 


THKa MMIyJIbCHOrO 9eMeHTa; Ky = const > 0 — 


: ._,  HOMMHAIbHaA aMIVUT bea; iw) — 
Puce. 2. AMnanTyqHbIM Heel HIT & yaa umnynbca; Drs (Jo) 
HMIYJIbCHBIii S71eMeHT KOMIIJICKCHBIM = CII€KTP S-ro HMNYJIbCa. 
KomiviekKcHax aMIJIMTya epBol rapMoHH- 


KH Ha BbBIXOJe€ aMIIJIATYHHOrO UMILYJIbCHOTO 
3IEMEHTA MOET ObITh TaK2Ke 3allMCaHa B Bue pPxfa 


ae 
— 


Bivins b= an +N —2E(=)1, ; (6) 


CO. 


q = L0G , r 
Pe Bie = F KO, (i Tr) Bytin; Byyiy — Kommekcuad amnautyga (1 + 


+-IN)-t rapmMowuky peakimu Ha curHas (2) oOblHoro HesmMHefHOrTO 9v1IeMeH- 
Ta, OfMHOTHNHOTO NO XapaKTepHCTHKe HeJIMHeMHOCTH paccMaTpHBaeMomy 
aMIJIMTYIHO-WMNYJIbCHOMY 3JIEMEHTY. 

IIpeqcraBuM HeJMHeHHbI = aMMNJIMTYAHO-HMIYJbCHbIM ~=91eMeHT (pc. 2) 
B Buse NOCIeAOBATebHOTO COeCAMHEHHA OO‘IYHOTO HeJMHeHHOrO dIeMeHTa HJ, 
HeaIbHOTO HMHyIbCHOrO aiemMeHta MHF u copmupyioulero yerpoiictsa PY 
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| ¢ YaCTOTHOH XapakTepuctuKon K,O, (jw). Uazeanpupii umnysbcublit syeMeHT 

(bopMupyeT NMOCMeAOBaTeJILHOCTh MPHOBEHHBIX UMNYJIBCOB, MOlWakd KOTOpHIX 

NPONOPUMOHAIbBbI AMCKPeCTHbIM 3HAYCHHAM BXOQHOrO CHrHada v(t) =v[n]}. 
PeakllHaA HesMHeliHoro SeMeHTa Ha curnas (2) uMeeT Buy 


89 2 


é { ; jek 1) St 
U (t) Se i ope (Za . 


k=—co 


TlocuieqOBaTeJIbHOCT MIHOBCHHbIX HMITYJIbCOB Ha BbIXOMe HeaJIbHOrO 
HMiNYJIbCHOTO 3JIEMCHTAa 


ee eA Mes j(Qk—1+ IN) 2 7 
> a : z cum 
w(t) = Bop aie 


215 


k, 


~ 


=—00 


OTKYHa KOMIWICKCHaAA aMIJINTy a nepBou PapMOHVKH 


Wi= Te 1 Buti, p=r{1+ N—2E(3)], 
H, OKOHYATeJbHO, Wa (6) 
Z, = Ky®, (i 55) Wi. 


M3 (6) BHJHO, 4TO KOMMVJeKCHadA aMIVIMTyIa NepBoM rapMOHWKH Ha 
BbIXOA€ HeJIMHeHHOrO AMIVIMTYAHO-HMNYJIbCHOrO 3JIEMeHTa C TOYHOCTbIO JO 
ll CTOAHHOTO JIA JaHHOTO SJIeMeHTAa MHOXKUTeIA WpekcTaBsaeT CyYMMY KOM- 
NJIEKCHbIX AMIJIMTYI NepBoH rapMOHHKH WH OeCKOHeEYHOTO MHOKECTBA BbICOKO- 
YaCTOTHbIX COCTABJIAIOUWAX peakUHH OObINHOTO HeJHHeHHOrO aJleMeHTa Ha (2). 

CylllecTBeHHO, 4TO peaKIHA HEJMHCHHOTO MMMYJIbCHOrO 9JIeEMeHTa Ha CHHy- 
COHMaJIbHbIM| CHTHa, B OTJIMUHe OT peaKUMH Ha TOT Ke CHrHad OOBINHOrO He- 
JIMHEHHOTO 3JICMCHTA, 3ABHCHT He TOJIbKO OT aMIJIHTYAbI, HO TaKKe OT YaCTOTH! 
M (ba3bl BXOQHOFO CHrHaJia HW, KpOMe TOrO, OT POPMbI HMIlyJIbCa, YaCTOTHI NOBTO- 
PeHHA H CKBaxKHOCTH MMIyJIbCHOrO 3JIeMeHTA. 

4. OrHomenua (4) u (6) kK (2) onpexensaioT SKBUBAJICHTHbIM KOMMJICKCHBIH 
Kosbbuunent ycunenun HHI. Tax, us (4) ; 


N-1 
FIC, $0 F®,, T=) Aer. (7) 

s=0 
JA KaxKJOrO 3HaveHHA YaCcTOTH! ®;= 20/N,N = 2,3, ..., oOOpa3 npaBok yac- 


TH ypaBHeHua (3) MpelcTaBsIAeT MHOXKECTBO 3HaYeCHHH MOyJIA WH Gasbi YacTOT- 
HOH XapaKTepHCTHKH, MPH KOTOPbIX CyWecTByeT NepvosMyecKoe pelleHHe aH- 
Holt yacToTbI. B o6ueM cayyae — STO HEKOTOPAaA OONACTb B MJIOCKOCTH aMIVJIH- 
TyHO-basopolh XapaKTepucTuKH. B mpocTpauctBe ¢ KOOp/MHaTaMH: MOJLJIb, 
basa, YacTOTa MpaBaad yacTb (3) NpescTaBsAeT COBOKYMHOCTb OOacTeH, OTBe- 


_YaIOULHX pas MUHbIM 3HAaYeHHAM YaCTOTH ©, = 2n/N, N = 2, 3, ... Mpacpuueckoe 
pemenue (3) COCTOHT B OTbICKAHHM TOYeK BCTPe€YH YaCTOTHOH XapaKkTepHCTUKH, 
W300paxKeHHOM B KOOPJMHATAaX: MOLYJib, (basa, YaCTOTA, HM YKa3aHHbIX OONacTed. 
HavOomee mpocTo 3afjaya pellaeTcA PpaCCMOTpeHHeM COOTBETCTBYIOMIUX Mpoek- 
WMii Ha KOOpAuHaTHbIe NocKocTH. I]pu sTOM B KayeCTBe paCyeTHBIX HCMOUb- 
B3Y1OTCH OODIUHbIC AMIVJIMTYHO-(asoBasd, AMIWIHTYMHO-yaCTOTHad HM (pas0-gac- 
TOTHAA XapakTepHCTHKH. 

5. Onpemetenue mepHosuuecKHX PeXKHMOB B CHCTeMaX C aMIIJIMTYAHOL 
(u BpeMeHHON) Mozy ane yOOHO MpOBOLHTb, OTHOCA POPMUpyioulee yCTPOHCTBO 
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HUMILYJIbCHOTO SJIEMCHTa K JIMHeHHOH uvacTH. PacueTHand YacTOTHaA XapakTepHc- 
THKa Mp 3TOM IIPHHHMaeT BUI 


W (jo) = Ku®, (jo) W (jo), 


» Pras 
a 43 BEIpanenuii (4), (6), (7) ucKmouaeTcA MHOKUTeIb Ky P, (j a) 


6. Annpoxcumalua mepvoyuyeckoro CHrHasia Ha BbIXOJe JMHEHHOH 4acTH 
HepBoii rapMOHHKOH MH MpuMeHeHHe MeTOZa rapMoHMYeCKOrO OaslaHca O60CHO- 
BaHbI JIMUIb pH yCOBHH, YTO JIMHelHad YaCTb yNOBJeTBOpsAeT rumoTese PUsb- 
tpa (7). Sto ycnOBHe MOxKeT BBINOJIHATbCA B UMMNYJIbCHBIX BOCIPOH3SBORAMIAX 
cucTeMax, TaK KaK JIMHeHHaA YaCTb MOCJeHHX B CHJIy HEOOXOAMMOCTH YOB- 
JeTBOpAeT TpeOOBaHHIo 


cp <i > (8) 
3N€Cb Wcp— YaCTOTAa Cpesa JMHeEHHOH uacTH. YcuoBue (8) mpemcTaBsaeT cie]- 
CTBHE H3BeCTHOM MMITybCHOM Teopempl KorTeabHuKosa (°). 

IIpu spmonnennu (8) uMnysbcHaa cucTeMa O1M3Ka K HelpepbiBHOH ('), | 
OJMHaKO KBaHTOBaHHe BO Bp€MeHH BHOCHT CBOecOOpa3sHe B XapakTep MpoTeKato- 
U\MX B CHCTeMe ABJICHHH. OnucaHHbIii BbIMe NOAXO, B Mpesesax orpaHHyueHHH, 
CBOMCTBCHHBIX MPHOJIH2KCHHbIM MeTOJaM, NO3BOJIMeT YUeCCTbh BJIMAHHE KBAaHTO- | 
BaHHA BO BPCMeHH Ha XapakTep MepHOAMyeCKHX PexXHMOB B CHCTeMaX, YJOB-— 
J€TBOPAIOULHX YyCJIOBUIO (8). | 

7. PesysbTaTbI paOOTbI MOKasbIBalOT, YTO 3aflaya MpHOJIM2KeHHOTO Onpeje- 
J@HHA MepHOMMYeCKHX PeXxXHMOB B CHCTeMaX C H@JIMHEHHbIMA MMITyJIbCHbIMH 
3NCMCHTAMH pelllaeTCA EMHOOOPA3HbIM MyTeM WIA PasJIMYHbIX BHOB MMINYJIbC- 
HOW MOJYIAWHU H pa3sJIM4HbIX BHIOB HEJIMHeCHHOCTeCH B MMITYJIBCHBIX SJIEMeHTAaX. 

Astop BbipaxkaeT OjlaroqapHoctb SW. 3. Ll]binkuHy 3a MHTepec K padoTe 
H 3aMeyaHHs, C]esIaHHble pH ee OOCyxXeHHN HW MOATOTOBKe K TeuaTH. 


WucruryT aBToMaTukKu M TesleMexaHHuKU Tloctynuno 
Axajemuu HayK CCCP 16 X 1959 


HWHTHPOBAHHAA JIMTEPATYPA 
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Woxsagn Akanemun Hayk CCCP 
1960. Tom 131, N 6 


KPHCT AJIJIO[ PA®H fA 


T. H. MAJIMHOBCKUH, H. fl. CAMYCb u axagemuk H. B. BEJIOB 


KPHCTAJIJIMYECKAA CTPYKTYPA A30THOKHCJIOFO 
POMAHONEHTAMMHHKOBAJIBTA [Co(NH;);NCS|(NOs), 


Coequuenue [Co(NHs);NCSI(NOs)2 60 cHHTesHpoBaHO MO MeTOgHKe 
BepHepa — Mrousepa (*). Kpucranapt, BpipalleHHple W3 BOAHOrO pacTBopa 
TlyT€EM MeJVICEHHOM KPHCTaIM3alMH Mp KOMHaTHOM TemMepatype, mpeycras- 
JAM CoOoM MpaBHJIbHbIe OKTASIpbl OPaHxKeBO-KpacHoro Beta. CopepwieHHy10 
MpaBHJIbHOCTbh OKTa3IpOB MOATBeEPANJIO MH rOHHOMeTPHYeCcKOe ucceqoBaHue 10 
KpHCTaIOB. Ecim NepBoHayabHOH IebIO PEHTTEHOBCKOFO HCCeEIOBaHHA ObIIO 
BbIACHEHHE BOTIpOca, yepes KaKOM ATOM POMAaHOrpylna NpHcoeqMHAeTCA K ATOMY 
KOOaJIbTa, TO B CBA3H C Pe3yJIbTAaTaMM TeEOMeTPHYECKOTO aHaJM3a BOSHHK elle 
Ooulee BaXKHbIM BOMpOC O COrmacoBaHHU OKTaz—qpHyeckoro KOoMMseKca 43 5NHs3 
u NCS c kyOuyeckoH cumMMmetTpuelt Wenoro. 

PentTrenorpacpuyeckoe ncculeqoBaHHe — Jlay3rpaMMbl, PeHTTeHOrpaMMbI Kaya- 
HMA WM PasBePTKH YETHIPeX CJIOEBLIX JIMHHM BPalleHHA BOKpyr 4-HOK ocH (Kdo- 
porpamMb!) — MOJIHOCTHIO NOATBEPAMJIO MPHHAaIeKHOCTh KPHCTaJIOB K cTap- 
WwemMy Jlay93BCKOMy KyOuYecKoMy Kslaccy Op, = aes - = m3m. Kpome 
MHTeErpaJIbHbIX MoracaHuu, OTBeUaIOMIMX PpaHeleHTPHPOBaHHOU pewleTKe Bpasa 
(h, k, 1 oMHAaKOBOM YeTHOCTH), KaKve-MOO HHbIe WeTAaIM3Hpyloulue yKasaHHA 
OTCYTCTBOBaIH. TakuM O0pa30M, BO3MOXKHBIMH (esOPpOBCKHMH Tpynnamu CuM- 
MeTPHH ABHIHCb cummopduble: OF = Fmdm, O8 = F432 u T2 = F43m. 

Pe6po aemenTapHoro Ky6a a = 10,73+0,02 A. IluKHometpuyecku ompe- 
qeneHHasa (C OTCacbiIBaHveM BO3AyxXa) MOTHOCTh KpuctTaoB [Co(NHs); NCS] 
(NOs)2 papua 6 = 1,766. Orctoya BbITeKaeT, YTO B 3JIEMeHTapHOM KyOe cojep- 
*KuTCA 4 POPMYJIbHbIe CAHHHUbI (KMOJeKYyJIbm) yKa3aHHOrO COCTaBa, 

HaumMenbulad KpaTHOCTb BO BCe€X TpeX YKa3aHHbIX (eOpoOBcKUX rpynmax 
TakxKe paBHa 4, M BCe COOTBETCTBYIOUIMMe MOMOKeHHA YaCTHbIe G3 MapaMeTpoB; 
TaKHM OOpa30M, 6e3 COMHCHHA, MOXHO OblwIO CUHTaTb aTOM Co HaXOJAIMMcA 
B Hayae KyOuyecKOH aueHKH. HamMune ene OHO CHCTEMBI 4-KpaTHbIX IOJIO- 
*KeHHH BO BCeX STHX Ppynmax MO3BOAO AYMATb, YTO B ITHX MOMOReHUAX Gy- 
WeT HaXOJUTbCA OHH H3 aTOMOB pOfaHHZHOrO paluKaJla, BepoxTHee Bcero S. 
Arompt Co u S npu 9TOM pacnosaratoTtca Kak Na u Cl B crpyKType KaMeHHoit 
comu. 20 rpyna NH; moryr pacnosaratpca BoKpyr 4 aTomMoB Co Mo OKTasApHu- 
YeCKOMY 3aKOHY C HCMO/Ib30BaHMeM 24-KpaTHBIX MOJIOMKeHHM (Ha KOOPAHHATHBIX 
OcaX), KOTOPbIe XapaKTepHbI TakxKe [Wid BCexX 3 paCCMaTPHBaeMbIX Tpynn, MpH- 
yeM 9TH MO3HIMHM 3aHuMaroTca atromMamMu N u3 NH; cratucruyecku Cc BeposT- 


HOCTHIO °/s, H MOXKHO OblIO HaeATbCA, YTO OCTAIOMaAcA */, MOMOKCHMH Oy eT 


3anHata aromamu N u3 poysanuguoro paguKkaa. na 8 rpynn NOs, TouHee AA 
WeHTpaibHOro aToMa N, HanOomee BeEpOATHBIMM ABMAIOTCA 8-KPaTHbIe MOOKe- 
HHA B WeHTpaX BC€X OKTAHTOB 9JICEMCHTapHOrO Ky6a. 

Bee paspeptku (0, 1, 2, 3) cmoeBbrx HHH Obl NOyyeHbI Ha Mo-Haay4e- 
Huu. VaTeHCHBHOCTH OIeHHBaIHCb MPH MOMOMLM WIKaJIbl MApOK NOYeCPHeEHHA B 
OTHOCHTCIbHBIX CMHUNAX HW UCMpaBAAIHCb Ha MOJIAPH3alMOHHbIM HW KHHeEMAaTH- 
yeckHit (pakTOpbI. DakTOp MOPOMEHHA He BBOAWICH, YeMy OMpaBsaHeM ABVISA- 
JlaCb H3OMe€PpHOLHYHOCTh H OTHOCHTeIbHaA H3OMeTPHYHOCTh KPHCTAaMJIOB Mp 
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He3HAYHTe/IbHbIX pasMepax (0,2 mM). HeyuTeHHbIi TeMMepaTypHbIM @akTOp J 
HeEKOTOPOH CTeNeHH KOMMeHCHpyeT a6copOuMoHHbIi. 

Tlomyyenupie 3Hayenua | F |? Opin WCnOb30BaHbI AIA MOCTpoeHuA NaTep 
COHOBCKHX mpoekiHi P,(xy), B3BeIICHHBIX (yCJIOBHBIX) MpoekuuhH P,(xy)! 
a TaK2Ke JIMHCHHbIX HM MJIOCKOCTHBIX (XaPKe€POBCKHX) Ppa3pe30B Yepe3s TpexMmep- 
Hy10 cdbyHKunto Ilatepcona. 

CorjacHol uepToH Bcex mpoeKiHi (Ha puc. | BocnpousBefqeHa MpoeKHA 
P, (xy)) Obwim MMKU Ha peOpax smementapHoro Ky6a Ha pacctosuuH 1,90 A o7 


Bi 7 ay \ \N 1 
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‘ s = Ma 
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Puc. 1. B3pemienHaa mpoexuua P (xy) [Co(NHs)sNCS] (NOs)2 
(MYHKTHPOM O603HaveHHI OG6acTH OTPUlaTeJIbHEIX BBICOT) 


~ 
~ 
N 
~ 


aToMa Co, OTBeyalONIMe OKTaIIpHyecKOH KOOPAMHALMN BOKPyr WeHTpasbHOro 
aToma 5 ayjenzosp NH3;, K KOTOpBIM BepOATHO MpHcoenuHsetca UH 6-H atom N 
u3 Tpynnpr NCS. Yka3aHHoe paccTOsHHe COOTBeETCTBYeT CYMMe KOBAaJICHTHBIX 
poe a HW TOMY 3Ha¥eHHIO BeKTOpa Co — N, korTopbit HMeeTCA B MHTepaType 

Uro Kacaetca aToMa cepbl, TouHee MuKa, OTBeYalolero BeKTOpy Co — S, 
TO OH MpayeTca (pH pacnosoxeHHH, MomobHOM Na — Cl B crpyKtType KaMeuH- 
HOH COJIM) Ha mpoekitun AO/ nox NOBTOPsAIONIMMCA HayaIbHbIM MHKOM B 2/,00 
a 0'/,0 (B cooTBetcTBuH c F-peweTKoli), HO OAMHaKOBO XOpOO BICTyNaeT Ha 
HYJI€BOM XaPKeEPOBCKOM pa3pese HW Ha JBYX B3BEWICHHbIX YCJIOBHbIX MpOeCKIMAX 
All u h2l w mputom (Ha noceqHUX) B PasHEIX «BeTaXx» (IBYUBeTHAA CHMMeTpHA 
YCIOBHBIX MpoOeKIHH) Ha paccTosHHH OT aTOMa Co, paBHom 4,6 A, uTo xopomo 
COOTBETCTByeT OOOMM MpHBOAMMBIM pacctosHusam Co(Ni) — (NC)S = 4,7—4,8 A, 
€CJIH YYCCTh, YTO MOCMEIOBATeIbHOCTh CBA3eCH Co — N—C—S ue o6a3aTebHO 
copnaflaeT c OfHOH mpsamon (?,°). 

TakuM O6pa30M, MpHXOJUTCH 3aKJOUHTb, YTO aTOMBI S 3aHHMAaIOT He wacT- 
Hble — 6e3 MapaMeTpoB — novlox%KenuA m3m, HO OHM pacnpeseneHbl cTaTHCTH- 
WeCKH BOKPyr MYCTY!OMMX 4-KpaTHbIX MOOKeHHH no 24-KpaTHbIM NOSHILMAM. 

IIpexcrapsiaetca MOOOMBITHBIM, 4TO schdeKTHBHOe Manoe Z, Ipuxosatleecs 
Ha */, aToma S, BCe 2Ke OCTABJIAeET STOT ATOM MOUTH CTOAb 2K BUAUMBIM, KaK He- 
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ayeienuple (°/,) atompt N. BepostTuo, momycTumo mpegnomoxenve, YTO aTOM!' 

HECKOJIbKO pacIIbiBaeTCA 3a CueT HeEOOXOZMMOCTH pasyeleHua Tpex (u3 7): 
0 3JIEKTpOHOB c aTomamy H u3 rpynnopt NHs. Bpsag an TaKoso Opiio Obl MO0- 
leHve, ecIM Obl OH KaliwHM K Co 6p atom S. 

Mrax, latepconopcKuve MpoeKUMM CTPyKTypbI C TA2KeNbIM aTOMOM Co & Ha- 
Ji€ KOOPIMHAT MPWBOLAT K 3aKJIIOUCHHIO, YTO OKTAILTPHYeCKHM KOMIMJEKC Bi 
HHOM Il€HTAaMMHHPOannsJe cocrapsien u3 5 rpynm NHs u ognot rpynupr NCS, 
CNpeeIeHHbIX CTATHCTHYeCKH MO 6 BeplIMHaM OKTa3Ipa BoKpyr Co. Cama: 
ynna NCS Britsnyta BOb KOOPAMHAaTHBIX OCell K WeATpy peOpa a. (B oTHO- 
e€HHM aToMos Co B lleHTpax rpane KyOa rpynna NCS moxmetT OpiTb BbITAHYTA\ 
K WeHTpy 9/leMeHTapHOrO Ky6a.) 

Arompl S pacnojaraiotca He TOUHO B MosMiMAX ¥/,1/24/., 1/.00, 04/20, 00%/s, 
O BOKPyr HHMX CTaTHCTHYeCKH NO 6 No3sHuMaM, oTxoga Ha 0,9 A. 

Pacctosuue Co — N(Hs) pasno 1,90—1,95 A. Paccrosuue Bomb peOpa 
apyo 4,6 A, mpotus o6pruno yKa3piBaemoro 4,7—4,8 A; Ho HeaCHO, OyayT aH 
TH TpH cBa3H Co —N —C —S sexatTb na ofnol mpamoii. 

Orpyunax NOs “3 Bropok KoOpANHaAaANHOHHOH che- 
bi. Ecuim paccmaTpuBaTb Komiuiekc NOs kak wesoe, TO WIA Hero KaKyTCA 
OAXOMAUIMMH 8-KpaTHble MOJOKeHHA B WeHTpe 8 OKTAHTOB AYeHKH MIpH CHM- 
leTpuu O, u O. Heompegenennoctb (cTaTucTuka) pacnomomenul B rpynne NCS. 
TomoB C u S jlenaeT HeOnpemeseHHbIM M PactouomwenHe aTomoB O Boxpyr N, 
0 aTombl N uMeIOT BO3MOXKHOCTH HAXOMHTHCA B TOUKAX 4/41/,1/, UT. O., YTO Kak. 
YATO Hu cleqyerT U3 Mpoekwun P, (xy). OWHAKO Ha YCJIOBHOK (B3BeMIeHHOH) Mpo- 
KUM All BecbMa yeTKHH mHK 1/41/,1/, pa3OuBaeTca Ha 4 MHKa, OKPy2XKal0- 
lux TOUKY 1/,1/,1/, NO BepliMHaM TeTpagmpa (pa3Hble «uBeTa» Ha YCJIOBHOH 
poekuun All), CpaByenue 1BeTOB (3HaKOB ++ H — ) YKa3bIBaeT, YTO CCJIM ATOM) 
] eTaTuCTHYeCKH 3aHMMaeT 32-KpaTHDbIe MO3MIMH, TO OH HAXOMUTCA pu 3TOM 
Kak MW CueyeT ORKULaTb) Nambuie oT Co u 6MxKe K aTomy S. PacctosHue Co — 
1 (Os) Nonyuaetca paBpuy 5,3 A, 4TO MpegzcTaBsAeTCA XOPOIO CormacylOulHuMCca 
CYMMOH: «payyc nNepBok ccbepbm (2,0-+1,3) noc paguyce ynoujeHHOK rpynnpl 
iOs (1,3-+0,6). Pacctosuune (Os)N — S (uenTp oKTaasqpa u3 wectTH 4/.S) co- 
tapnaet ~ 4,0 A (1,3+0,6+1,9=3,8). 


Monfascxui dunuan Axayemun HayK CCCP Tlocrynuao 
WuctutytT Kkpuctamnorpadun 26 I 1960 
Axayemuu HayK CCCP 


HWHMTHMPOBAHHAA JIMTEPATYPA 
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Hornagn Axanemuu Hayk CCCP 
1960. Tom 131, Ne 6 


XHMH fl 


B. I. BOJIbIPEB 


CHHTE3SbI W TPOTHBOMHKPOBHbIE CBOACTBA HEKOTOPbIX 
APHJISPMPOB METAH- HW 3ITAHTHOCYJIbB®OKUCJOT 


(ITpedcmaseaeno axademuxom M. H. Ka6baunuxom 29 XII 1959) 


Apomaruyeckne aiuppr (1) anKkanHTuocysbpoKucaor Jo cero BpeMeHH B JIH- 
spaType He omMcaHbI. Mexjly TEM OHH MOFyT NpeACTaBAATh MpakTHyecKHi HH- 
spec B CHJly TOFO, 4YTO pOACTBeHHbIe MM coequHeHHA (II) O6manator sayacTy10 
bICOKOH MPpOTHBOMUKpOOHOM AKTHBHOCTbIO, OCOO€CHHO MO OTHOLICHHIO K (pHTO- 
aTOreHHbIM OakTepHAM HM rpHOaM, a TaKKE MPOABAIOT MPH ZTOM CBOLiCTBAa CTH- 
YIATOPOB pasBuTHA pacTeHut ('). 

Ilo sto npwunHe B HacTOsIMeH padoTe MbI pelIMM CHHTe3HPpOBaTb MepBbIe 
peAcTaBHTeIH STOH rpynnbl coeqvHeHHH — apussduppr III u IV meraun- 

9TAaHTHOCYJbPOKHCIOT — H H3YYHTb HX MPOTHBOMHMKPOOHBIe CBOHCTBA 


Aux — SO, — S — Ap, iMG == SO}; = Ss NR 
(I) (II) 
CHeetsOye S282" NX: CH= SOs Ss < 


eee 
(III) (IV) 


npu X =H, Cl, CH;0, NOs 


Tlomyyenne acdupos (I) npoBogusocb HaMH B3aHMOJeHCTBHeEM HaTPHeBbIX 
eH aJIKAHCYJIbC(PHHOBbIX KHCJIOT C CyJIbCpeHXJIOPHaMH MO peakIHH 


Auk — SO2Na -- X — CsHy — S —— Cl > Anak — SOz — S — CgHa — X + NaCl. (1) 


HeoOxoguMble JIA 3TOFO CYJIb(HHATHI MPHFOTOBJAJIMCb MO H3BECTHOH MeTO- 
uke (7) Me€peBCNOM COOTBETCTBYIOMINX CYJbPOXMOPUHAOB eHCTBHEM IMHKOBOH 
bIIM BHavaJle B ILMHKOBbIe€ COM, a 3aTeM OOpaOoTKOH HX KapOOHATOM HaTpHA 

HaTpueBple com. TlocmeqHve THaTeJIbHO BbICYUIMBaJIMCb B BakyyMe llepey 
X HCHOJIb30BaHHeM; B CJIyyae THPpOCKOMMYHOTO MeTaHCcyJIb(uHaTa HaTpuA 
PUMCHAJIMCb HEOOXOAHMbIe MEPbI NPeAOCTOPOXRHOCTH MpOTHB NonasaHusA BAarM 
peaKWHOHHY}!0 Maccy MIpH NosyueHHu s*upoB (M3MeJbYeHHe COM NOM c10eM 
OCOMOTHOFO YeTHIPeXxsOpucToro yruepoja u Ap.). IIpuMenenve cepeOpsnpix 
ole CyJIb(PHHOBbIX KHCJIOT BMECTO HaTPHEBbIX He JaBasIO 3aMeTHOFO sdPpexTa, 
COOCHHO CCIM YYeCTh HEKOTOPY!0 MOTep!O MpPOAYKTOB NPM NepeBosle HaTpHEBbIX 
oleH B CepeOpAHBIe; 10 STO MpMunHe OT MPHMeHeHHA MOC€AHUX MbI OTKAa3a- 
HCb Cpa3y MOCe MepBbIX Ke OMPbITOB. re a 

Apencyibeuxs0publ moulyyaucb OObINHBIM myTem (*~°) — JelicrBuem 
az0oOpa3Horo XsOpa Ha PaCTBOPbl THOEHOIOB WH TUCyIbpUAOB B adcoioT- 
OM apupe mM yeTHIpexxsopucTom yrsepogxe. [Ip ucnomb3s0BaHHH JA STON 
eH THOMCHOJIOB PacTBOP MOCJeAHHX B YETHIPCXXJOPUCTOM yruiepoje mpHOaB- 
AJICA TPH OXNAaKACHHU K YETHIPEXXJIOPUCTOMY yrviepojly, HacbiIeHHOMY X410- 
OM B 9KBHMOJAPHOM KOJIMYeCTBe, C Ma/IbHEMIIHM yJasieHueM pacTBOpUTeA 

neperoHKOH OcTaTKa B BakyyMe. 

Beu30sicysIbeHxXOpu u N-XJOPOCH3OJICYbPEHXOPHA ObWIM BBINEJICHDI 
aMH B YHCTOM Buse; M-MeTOKCHOeH3OJICYAbPeHXOPU Moy IeH To aHaor“y- 
Oli MeTO,MKe B Bue KpacHo-OypOH MaCJIAHUCTOW XKUAKOCTH, He MeperoHsAro- 
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meiica B BaKYyMe IpH ocTaTOYHOM JaBseHHU 107-* MM, 4TO 3acTaBHIO Hac 
MOJIb30BaTb CFO 63 JLONOJHUTEbHOH OYHCTKH, HEMOCPeACTBCHHO MOCJI€ OTTOF 
YeTbIPeXXJOPHCTOrO yruleposa B BakyyMe. n-HurpoOensoscyIbpenxJopuy - 
WyueH JelicTBHeM raz00OpasHoro xXOpa Ha SpUpHyo CYCMeHSHIO N,N'-.HHUT 
AuenwLUcy_pua C abHelWHM yaienHeM H3ObITOUHOrO XMOpa H BbITE. 
HM€M KPHCTasIMMYeCKOrO MpOAyKTa; AOMOAHUTEIbHOH OYHCTKE STOT CybQ 
XJIOPH], Nepel HCNONb3O0BaHHeEM Take He MOABepraJcs. 

Haim monpitKH MOyuNTb Nn-alleTHaMHHOOeHSOUICyIbpeHXOpHA ycnex 
OKa He YBeHYaIMLb: JelicTBue raz00OpasHoro xXsOpa Ha N,n'-MaleTHHAaMU 
qubennucy buy, paBHO Kak 4H felicTBHe xJ1Opa Ha N-alleTHaMuHOTHOpeH 
jlaeT HHYTOKHBIE BLIXOLbI OYCHb 3arpA3SHEHHOTO Cy bMeHXMOpUa; MpHMeHer 
MOCIeHero WIA CHHTe3a ADHPOB He MO3ZBOJIACT B aJIbHeHINeEM BbIJEIHTb KOH 
HbI€ WPOAYKTbI B YMCTOM Bue. Kak u3BecTHO (°), MOOOHbIE %Ke pesy/IbTa 
jlaeT M JlelicTBue OpoMa Ha TOT 2%Ke Aucylbpuy. Peakuua nowyyenua spur 
MpOBOAWIach B Cpese aOcOMIOTHOTO OeH3O/a HIM YeETbIPeXXJOPHCTOrO yruiepc 
pW @MHOBpeMeHHOM 3arpy3ke CyIbuHata Hu Cybienxopupa. Peakuua BE 
qaJle YaCTO Illa BECbMa SHEPIHyHO, C OOJIbUIMM BbIeIeHHeM Tela; OKpalilt 
HbIM pacTBop OpicTpo oGecliBeUHBaJICA. GaTeM peaKIMOHHAA Macca HarpeBadlé 
Ha BOAAHOM OaHe B TeYeHHe 2—3 yac. HM *UJIbTPOBasacb OT OcCayKa cole. Pz 
TBOPHT@Ib OTTOHAJICA B BaKYYMe, OCTATOK 3aKPHCTaJIJIM3OBbIBaJICA TI 
OXJIAXKCHHH CMECHIO JIb]la C COUbIO H OUNLIAJICA NEPeKPUCTaJIM3al\Nen U3 Cup 
Ao MOCTOAHHO TemnepaTypb MiaBlenud. M3annwHHh, 1axKe He3HayHTe/IbHb 
meperpeB, a Tak»xKe JVIHTeJIbHOCTb HarpeBaHHA KaK IPH OTTOHKe pacTBOpUTe 
OT CYJbPeHXJOPHAOB, TaK H Mp yasleHHu ero MOce OOpas0BaHHA KOHEYHO 
MpOyKTa pe3KO CKa3bIBaJIHCb Ha YMCTOTe NocseqHerO MH 3a4acTy!O NPHBOLM. 
K MOJIYYeHHIO HEKPHCTAaJJIM3YIOULMXCA OCTATKOB, BHJMMO 3a CyeT 4aCTHYHO 
pa3lOxKeHHA cysLpenxsopuyzoB. B cayuae MpMMeHeHHA H3ObITKa CyJIb*—UHAT 
MO OTHOWeHMIO K cysbpenxopuyzaMm (1,3: 1,0 B MOMAX) BHIXOZbI SPHPOB H | 
YHCTOTa 3aMeTHO NOBbIWaIHCb. TloceqHee OCOOeCHHO BaxKHO, KOra cyJbpe 
XJIOPHAbI IPHMCHAJIMCh HE B YHCTOM BHJe, TAK KAaK HEOOXOAMMOCTb MHOFOKpéE 
uOH OYHCTKH KOHC¥UHBIX MPOAYKTOB pe3KO CHMXKaJIa UX BbIxoZb. [lomyuenH 
1aMH Scdupbl NpescTaBsenb! B Tad. |. 

Ta6Oaunua 1 


Apuuspupbl MeTaH- H 9TAaHTHOcCyAbP@oKucacT AK — SO,— S — Ap 


ne Conmep»xanHuHe cephl, % Bicosee 

AgKH Apua °C OT TeO- 
BbIUHCICHO HaliqeHo puH, % 
CHg3 CeHs5 85—86 34,06 34,12; 34,18 56,7 
n-ClCegH, 1402—103 28,80 | 28,62; 28,96 46,1 
n-CH30C,H, 78—79 29,38 29),383°29 46 00,0 
n-NOsCeH, 1{48—149 PES) PA RO PAT) AS 48,3 
CH; CsHs5 o2 31,70 31,94; 31,90 40,9 
n-CIlCgH, 55—56 27,09 | 27,15; 27,21 | 493 
n-CH30C.H,4 38—39 27,60 2145 noe 2250 
n-NO2CsH, 85 20,93 25,80 46,8 


* Boixogbl oHpoB MOryT ObITb MOBbILeHbI H3BeCYCHHEM JONOAHUTEUIbHbIX 
KOJMUECTB STHX COCMMHEHHH H3 MAaTOUHMKOB. 


Bce STH COeIMHeHHA NpeCTaBsAoT CO6oI GeclBeTHbIe KPHCTaIHYeCK 
3€UleCTBa, H JIMINb N-HUTPOPeHHJOBbIe Sc*upbI HMeIOT OJIeEQHO-MaseBy1O OKP. 
ky. OHH XOpoullo pacTBOpHMbI B OeHs0ue, cnupTe, supe, allerone wu Apyr 
OpraHHYeCKHX PaCTBOPHTeIAX, OUCHb MIOXO PaCTBOPHMbI B BOJe. 

PesyJIbTaTbl H3YYCHHA MPOTHBOMHKPOOHOM AKTHBHOCTH 3THX COeqHHEHI 
NpelcTaBJIeHHble B Tab. 2, NOKa3aiH *, YTO apusAstpHpbI MeTaH- HM 93TAaHT! 


x : 

[IporHBomuKkpoOuple cBolicTBa supos THOCybboKHcAOT usyyanuch MHcTHTyTOM MHK 
Ouonoruu uM. Jl. K. 3a6on0rHoro AH YCCP; Bpipaxkaem namty mpu3sHatenbuocts B. T. I 
Gorpxo, B. E. Aiizenman u C. V1. 3enenyxe 3a BbimomHeHHe STHX HCceLOBaHHit. 
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bpOKHCHIOT OTJIMYaOTCA NO CBOHM MPOTHBOMHKPOOHbIM CBOHCTBaM OT 3cpH- 
3 (II): OHM He OKa3pIBaloT JelcTBHA Ha rpaMOTpuNaTeAbHbIe OakTepHH, He- 
WIbKO AKTHBHEE aJIKHJISPUPOB aJIKaHTHOCYJIb(OKHCIOT MO OTHOWICHHIO K 
AMMOJIOXKUTEIbHBIM OakTepusim (Staphylococcus aureus) uw ycTynaioT HM m0 
acTBut0 Ha Mycobacterium B;. Ilo orHowlenmio kK pa3mMuHbIM rpH6am apuu- 
Mpbl MeTaH- H 3TAHTHOCYJIbMOKHCIIOT MaJlIO OTMMYAaOTCA OT ac:pupos (II): onu 
ycTylatoT, a Yallle MpeBOCXOAAT nocweqHHe mo ekcTBuIO Ha Penicillium u 
ICOr, MPOABJIAIOT OoMee BbICOKY!O AKTHBHOCTb 0 OTHOWeHHIO K Fusarium 
saccar. ellipsoid u oKa3prpator Govlee csla6oe yelicrsue Ha Aspergillus u, oT- 
ctu, Rhizopus. 

CielyeT OTMETHTh, YTO SPUPbI METAHTHOCYABPOKUCJOTHI, TMpPeACTABJICHHEIE B 
61. 2, MeHee AKTHBHBI, YEM AHAJIOPMUHbIe 3PUPbI STAHTHOCYJbOKUCJIOTHI, M0 OT- 


i aor ale2 


IIpoTHBOMHKpOOHAA AKTHBHOCTh apHIPUpOB MeTaH- u dTAHTHOCYALOKUCMOT 
(aKTMBHOCTh B pasBeyeHuaAX B THICAYAaXx *) Ank —SO,—S— Ap 


Buabl MAK poopraHu3MoB 


2 | if fia) = = iS 3 S wu 

mK HI Apua Bee 3 aé 5 be : S . az Ss 
ie) ie ee S a Y = 1S) is RB on 

ey Sher th, | RC SOR PRS SR ANE ee aT ee ee 

CH3 C.Hs == _ rie = ese 1G) |) == — 50 _ 
n-ClCgH, 500 — 10 50 LO mn e2 5 Oneal O DOM ROOO 250 
n-CH30CgH, 10 = 50 EO he SSP DSO | 50) 10 50 50 
n-NOsCsH, 500 = — 10 — 50 | — 50 | 500 500) 

SH: CsHs 500 — 50 Oe SOP SOO Ge 10 50 50 
n-ClCgH,a 500M | a= 50 PEO BOs ZO) SO |) Aa) 500 | 500 
n-CHsO0C.gH,4 50 — 50 250 LOM 2508 40 x0) |} PAO) 50 
n-NOsCgH,4 250 = 10 10 = 50 50 500 500 


te Tupe O3HauaeT OTCYTCTBHE aAKTHBHOCTH. 


UIEHHIO HW K OaKTepHAM HU K rpHOaM. DenuIOBLIH acPpup MeTaHTHOCY/IbPOKHC- 
ThI BOOOIE HE MPOABAAeT MPOTHBOGakTepHasbHOTO WelicTBHA MpOTHB HCMbI- 
HHbIX BHJOB OakTepHi HW MOUTH HeEAKTHBEH MPOTHB HCIbITAHHbIX BUAOB rpHOos. 

Bosee HHTepecHb!l aPHISPUPbl MeTaH- H ITAHTHOCYJIbDPOKHCOT MO UX JeH- 
BHIO Ha (pHTOMAaTOreHHble rpHOwl. 

Vsyyenve dyHruuugqHOH aKTHBHOCTH 93THX COeMHeEHHH *, BbIMOJHeEHHOe 
AYUHBIM HHCTHTYTOM 0 yoOpeHHAM H HHCeKTOpyHruynyaM uM. A. B. Ca- 
inoBpa (HMYHO), nokasano0, 4TO HeKOTOpbIe H3 HHX MpeACTaBJIAIOT COOO!O 
ICOKOaKTHBHbIe (PYHFHIUNAbI HW B OMbITAaX in vitro OKa3bIBaloT (PyHIMCTaTHYeECKoe 
HCcTBHe Ha MHOrHve FpHObl, MpeBocxoyA B pAe cyyaeB TakHe PyHTHMAH, 
1K IlMHeO HM KaliTau (B TeX Ke KOHUEHTPallusAX), a B Oovlee BbICOKOH KOHILEHTpa- 
iM aban JIyUHe pesyJIbTaTbI YeM CPHrOH. 

Ilo sto mpvunHe MbI MOsaraeM, YTO apHJISUpbl allKaHTHOCYJIbPOKUCOT 
ENCTABJIAIOT OOJIbINOM HHTepec MIA MaJIbHeHWIMX HCCMeOBAaHHH; CHHTes HU 
UeCHHe MPOTHBOMUKPOOHOM aKTHBHOCTH STHX COeLHHEHHH MpoOosKatoTca 
MH B HaCTOSIee BpeMs. 


JIbBOBCKHH NMOMMTeEXHMYECKHH HHCTHTYT Tloctynus0 
26 XII 1959 


UMTHPOBAHHASA JIMTEPATYPA 


15. T. Bouagspes, Hayy. 3an. Jipposcx. nomutexnuy. nHcT., B. 62, 353 (1957). 
W. Autenrieth, Ann., 259, 363 (1890)... 3 E: Gebauer-Fiilnegg, J. Am. 
Bamesoe7449.42270'.(1927).) Hie cher ha Hiodisc hime tp der, Bers, “575.4755 
i Loe? ine ¢,.5.L.enhia,rdts Ann,,.400,.9,(1913)... SR. Chi td, S..S um t- 
‘s, J. Chem. Soc., 1926, 128, 2696. 


* Tlowb3yemca clyyaem BbIpasvTb Hauly OarogapHocTb H. H. Meabunxosy un K. A. Tap 
OTP. 3a H3yYeHHeE MyHHUNAHON aKTHBHOCTH S@HPOB THOCYAbPOKHCAOT. 
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Jloxxanyn Akagemun nayk CCCP 
1960. Tom 131, Ne 6 


XH MP 
a 
Axanemuk M. H. KABAUHHK, E. H. UWBETKOB u 4)KAH )KYH-FOM 


3J®UPbI HEMPENEJIbBHbIX POC®HHACTHIX KHCIJIOT | 


Dupbl HeMpesebHbIX COCUHHCTHIX KHCOT (JO HaCTOAULerO BPeMeHH : 
ONMCaHHble B JIMTepaType) COUeTAICT B MOJIEKYJIe HEMpeeIbHY!IO PpyNMHpoE 
HW aTOM TpexBaJleHTHOrO cpoctpopa, CBA3aHHbIe C — P cBA3bI0. ITO OOYCOB. 
BaeT BbICOKYIO PeaKI[HOHHY!0 CIOCOOHOCTbh yKa3aHHbIX COCAHHEHHU, pasHood: 
3He HX XHMHYECKHX IIpeBpallleHH H OTKPbIBaeT TEM CAMbIM BO3MO}KHOCTH CHHT¢ 
Ha HX OCHOBe pa3JIHUHbIx PocPopopraHnyecKHX BeUeCTB, B TOM YHCJe HW M0J 
Me€PHBIX. | 

UccneqoBaHne peakIHOHHOH CMOCOOHOCTH SPUPOB HenpeeIbHbIX ocd 
HUMCTbIX KHCJIOT MpeCTaBIAeT HHTepeC TaK2xKe B CBA3H C H3YYCHHEM B3aHMHC 
BJIMAHHA HEHACHIINCHHBIX YyIvlepo]| — yIviepOAHbIX CBA3eCH H TpeXBaJIeHTHC 
aToma (poctbopa HW BbIACHeCHHeEM XapakTepa OPHeHTallHu BT — p-CONpsxKeHH 
cucTeMax, COjlep*Kallux docop. 

B wactosule paOoTe onvcaH CHHTe€3 H HEKOTOPble MpeBpallleHHA MpoOV“sB 
HbIX BHHWJI-, 3THHMJI- H f-BUYHHJIPeHHIPOCPUHHCTHIX KHCJIOT. 

Jiu6yTusoBble Ss:upbl BHHHI- WH 9THHHICOcpUHUCTHIX KucOT (I u II, ¢ 
ra6. 1) nosyyeHbI C MOMOMLbIO paspaO6oTaHHOoro pauHee (+) MeTrogza B3aHMO; 
CTBHEM COOTBETCTBYIOUMMX MAarHHopraHuyecKHX COeMHeEHHH C AMOYTHIXIC 
(bocpuToM B TeTparuzpodypaune. 


RMgX + CIP (OR’)p —— RP (OR’)2 + MgXCl. 


AnHaJOrHuHoO 43 OpOMHCTOrO BHHWJIMarHHA Hu PeHHIOyTOKcHxXJopdocduna (1 
CHHTe3HpOBaH OYTHJOBbIM SPUp BTOPHYHOH BHHHIPeHHIMOCHUHUCTOH KHCJO 
(IV). M3 xopuctroro n-BHHHJIeHHIMarHuaA WH LMSTHIXMIOpHocHutTa nowyye 
mpousBogqHoe cTHposia (V). Tak Kak S*PHpbI HEMpeeMbHBIX CPOCUHUCTHIX KI 
JIOT OKA3aJIHCb OTHOCHTEJIbHO CHJIbHbIMH KOMIIJI€KCOOOpasOBaTeIAMH, VIA 
BbIJeICHHA H3 PeaKIHOHHOH CMeCH HeEOOXOAMMO ObIIO MPHMeCHATH BELLECTI 
BbITeECHAIOMLHe OOPasyloulNeca CocPuHHCcTHIe SAPHPbI H3 KOMIMIeCKCHHIX CoeqHI 
HH C PavIOHAHbIMH COJIAMH MarHus. B KayecTBe TaKOrO KOMIJIeKCOOOpa30BaTe 
Obl HCNOb30BaH NMPHAMH, KOTOpbIM, Kak noKa3au E. JI. Pedrep (7), qaer > 
pOWHe Pe3YJIbTAaTbl MPH BbIAeeCHHH (eHuIAAXopdochuna H3 KOMIMIeKCHC 
COCAHHEHHA C XJIOPHCTbIM aJIIOMHHHeM. OTHOCHTeIbHaA YCTOMYMBOCTh atbup 
HeMpeeIbHbIX POCDHHUCTHIX KHCJIOT K THAPOMH3y NO3BOJIAeT TakxKe IPHMeHA 
NPpOMBIBKy BOOM WJIM pacTBOPpOM OuKapOOHaTa HATPHA WA paspylienusa yr 
3aHHbIX KOMIWICKCHbIX COCHHEHHH C TavIOMHbIMH COJIAMH MarHHa. 

IlonyyeHupble BeulecTBa JIeKO OKHCJISIOTCH Ha BO3AyXe, HO, MO-BHHMON 
Me€H€e SHEPPHYHO, YM COOTBETCTBYIOILHE aJIKUJIOCPUHUCTHIe S*PUPbl, TAK Ké 
B IIPOTHBOMOMOKHOCTH aJIKHJIbHbIM MPOH3BORHBIM, SSPUpbl HEMpeAebHBIX (pc 
(PHHUCTHIX KHCJIOT He «IbIMAT> IPH HaHeCeHHM Ha BaTy uM Oymary. Hamu + 
Cl€OBaHbI HEKOTOPble peaKUHM SPUPOB BUHUJ- HW STHHMAPOCHHHUCTHIX KUCII 
(I) u (II), noxrBepxyjatoulMe cTpoenne sTHX CoeqMHeHHH Kak HenpeyembHI 
IIPOH3BOAHBIX TpeXBaJleHTHOTO (ocdopa. 

Panee ObIJIO MOKa3aHO, YTO FHAPONM3 NOJMHEIX SPUPOB POcuHUCTHIX KHCA 
IPHBOAMT K COOTBETCTBYIOWWMM KHCJIbIM 3=HMpaM 9THX KucOT (*). AHanorny 
OYTHJOBbIe SPUPbI BUHMI- M sTHHKAIGocpuHNCTbIX KuCHOT (I) u (11) npu B3ann 
JeHCTBHH C TEOPETHYCCKHM KOJIMYCCTBOM TOKHCJICHHOH BOJbI B JMOKCaHe Ja 
€rKO MOJHMepH3ytOulHecA MOHOOyTHIOBbIe ScupbI THX KUCHOT (VI) Hu (VI 
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TpexBaslenTHOcTh ocopa B AHOyTHIOBOM sbupe BUHHAocHHUCTOH KHC- 
pl (I) Hokasana TakxKe peaKIWMAMM MpHcoequHeHHA CepbI H apOy30BCKOH me- 
rpyNNHPOBKH C HOAMCTLIM METHJIOM, B Pe3sybTATe KOTOPbIX Obl NOJYYeHEI, 
OTBETCTBEHHO, AMOyTHOBbIN sadup BuHHITHOOctHHOBOH KHCAOTEI (VIII) 
OYTHOBLIH sup BUHMIMeTHdocpuHOBOH KucOTHI (1X). Heo6xoxumo orT- 
THTb, UTO IPH MOMbITKE OCYILECTBHTL apOy30Bcky!o NeperpynmupoBKky Au6y- 
noporo supa BuHMdocunNcToH KucsOTH (I) MpH KHMAYeEHHH B HB36bITKE 
AMCTOFO MeTHJ1a ObIIM BbIJeCHbI B OCHOBHOM NOJMMepHbie NposyKTH. Toumu- 
pHsall\MA MMeJIa MeCTO TakxKe MH MPH MpOBeeHHH peakIHH B alleTOHHTpHe 
wu O°. [lonoxurenbubiit pesyabTat Obi NOwyYeH JMUIb pH HCnob3s0BaHHu 
KayeCTBe PaCTBOPHTeA MeTpomeHHOrO scdupa. OmHako cKopocrb mporecca 
9TOM CJLYYae CHJIbHO 3aMeIAaCh, H WIA OCYUIECTBICHHA peakI\HH TpeOoBa- 
Cb JOBOJIbHO *KecTKHe ycsoBusa (100—110°, 4 yaca). 
TuoyTusoppli sup BuHMAdocPuHUcToNH KucoTH (I), Kak RueHOdus, BCTY- 
eT B peakIWMIO JHECHOBOFO CHHTe3a C WHKJIONeHTaAMeHOM HM OOpasyeT CooTBeT- 
sVIOWMH = ayKT — AuOyTHIOBLIH scdup OuwuKso-(1,2,2)-renren-2-un-6-doc- 
HucTOH KucOTH (X). TlocneqHH coqepaKUuT B MOJeKy/e ATOM TPeXBaJIeHT- 
ro dboctbopa, 4TO MOKa3aHO peakuHeli MpHcoequHeHUA cepbI. Burxogbl, KOH- 
AHTbI HW aHaJIMTHYeCKHe JaHHble BCeX MOJIYYeHHBIX COeMHeHHH MpPHBeeHbI 
Tab. 1. 


QKcenepuMeHTaabuagd dC Tob 


Bce onepallui MpOBOAMINCh B aTMOCiepe OUMILEHHOFO agOTa; pacTBOpUTeH 
aTeJIbHO BbICYUIMBaJIHCb. 
AuOyTHUAOBHH IPUP BUYHHUADPOCHHHUCTOH KUC O- 
1 (1). Pacrsop 6pomucToro BuHHaIMarHua (4) (0,65 r-aT. MarHus, 0,67 Mona 
OMHCTOrTO BHHWIa, 500 Mia TerparufzpodypaHa) mpHOaBmeH MO KarJiaM K 
0 MoI HOyTHIXMOpHocduta B 200 Mi TeTparnz~podypana Mp 9HeprH4HOM 
DEMCLUIHBaHHH HM TeMMepaType peakIHOHHOH cmech —60°. Ilo oKonyaHuu 
yOaBeHHA TeTparnypodypaH yavieH B BakyyMe, K OCTaTKY JOOaBJIeHbI 
0 MJ meTposenHoro supa vu 1,3 MOA NHMpPHANHAa, OCaOK OTPHIbTPOBaH U 
OMBIT MeTposeHHbIM sdupom (5 X 100 ma), pacTBopuTesb yaneH, OcTaTOK 
perHaH B BaKyyMe B MIpHCyTCTBHH PHAPOXHHOHA. 
WuoyTtTunoBpyhk spPup ITHHUAPOCHUHUCTOH KuUC- 
9TH (II) cuHTesHpoBaH aHaJIorMyHO M3 OpoMuCTorO STHHHIMAarHHA (°) 
3 0,12 moma 6pomuctoro stTHIa, 0,12 r-aT. MarHHua WH alleTrHeHa B 80 Mua TeT- 
rumpodypauva) u 0,10 Moma Qu6yTHIxophocputa B 50 MA TeTparuyzpody- 
Ha. 
MenuntG6yToKcHxaophocduny (Ill). 0,3 Mona Oyrunosoro 
apta u 0,3 MOA WusTHIAHHIMHAa B 50 MI NeTpomelHoro stupa mpHOaBseHbl 
KallIAM Tp nepemelwMBanuu K 0,3 Mos (eHHIAHXopdochuna (*) B 300 Ma 
rpoeHuoro stupa mpu —30°, cmecb nepemelinBaslacb | vac, OCaqoK OT*PHIb- 
OBAH, MPOMbIT MeTPOJIEHHbIM S(PHPOM, PaCTBOPHTe/b yaleH, OCTATOK Mepe- 
aH B BaKYYMe. 
ByYTHAOBDBH 9Pdup BHUHHAPeHHIMPOCHHHUCTON 
icnoTb (IV) cuuTesupoBaH aHaJorM4yHO HOyTHIOBOMy 3ipupy BuHHI- 
ccbuHucToH KucmoTH (I) BsaMMogelicTBueM OpomucToro BuHHAMarHuA (0,12 
Ist Opomuctoro BuHMa, 0,11 r-aT. MarnHua, 60 Ma TerparHg~podypana) c 
OQ -moua denui6yToKcuxopdocuna B 50 Ma TeTparuypodypaxa. 
Nustuacopnk 9Pup ABUYHHAhdeHHAhPOcHPUHUCTOL 
ic oT (V) nomyyeH u3 XJopucToro n-BuHHennimarnna (*) (0,06 Mons 
<mopceruposa, 0,06 r-aT. MarHus, 40 Ma TeTparugpodypaua) u 0,06 mous 
gTHAXMOpdpocdputa B 40 MJ TeTparuqpodypana. B kayecTBe MHTHOUTOp a MO- 
MepH3allHH WCMOJIb30BaH HUTPHT HaTpHaA. 
Kucape sPupb BHHUA- H ITHHUAPOCHUHUCTH X 
icuorT (VI), (VII). Cmecb 0,03 Moms CooTBeTCTByIOllero NOJIHOTO scupa 
ebunucto KucmoTel (I) nH (II), 0,033 Mona BogbI, comepxKamlen 0,4 % cep- 
1335. 
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H KMCJOTHI, M10 Mi WMOKCaHa OCTaBJeHbI CTOATb IPH KOMHATHOM TemnepaType 
cilydae STHHHIbHOTO TpousBosZHOrO mpH 40°) B Teyenue 30 MuH., ZHOKCaH 
ayleH B BaKYYMe, OCTATOK TleperHaH B MIpHCyTCTBUH ruApOXHHOHA. 
MuOyTHuNOBLH SPUP BUHUATHOMPoOchHUHOBOK KUC- 
ots (VIII). 0,017 r-ar. cept npuOaBenbi mpu nepememmBanun K 0,017 Mo- 
mMOyTUNOBOrO supa BUHHMocpuHUcTON KucuOTH (I) B 15 Ma a6c. atbupa 
u 0°. Tlocue pacrsopenusa cepbl sup yanen, ocraToK neperHaH B BaKyyMe. 
ByTHAOBHH S9PUP METHABHYHUNPOCHUHOB ON KUC- 
ot (IX). 0,03 Mona yu6yTunoBoro supa BHHUNocuHUCTOH KUCOTHI 
) u 0,09 mowia HogucToro Meruia B 100 Ma nerponelinoro supa HarpeBasucb 
yaca B aBTOKJaBe B MIPHCyTCTBHH FHAPOXHHOHA pH Temmepatype 100—110°. 
aTeM PaCTBOPUTeIb ylaJleH, OCTaTOK MeperHaH B Bakyyme. 
Auoytunaospyh shbup Ounuxkaso- (1,2,2)renren-2-ua4- 
-PocPunHUucToH KuCcCAOTH (X). 0,03 Mona quGyrumoBoro scupa 
HH IcpocpuHUcTon KucsoTE! (I) u 0,015 Moma quMepa WukKsONeHTaquena Harpe- 
auch 13 yac. B 3anaAHHOM TpyOKe B UpucyTcTBUM ruyzpoxuHoHa mpu 190— 
00°. PeaxiwonHad cMecb paccbpakI\MOHupoBaHa B BakKyyne. 
Wuoytunospykh aspup 6unuKkao-(l,2,2)-rentreu-2-u4 #- 
-THOMPOcCHPHHOBOH KucaoTH (XI). 0,0094r-ar. ceppr npu6aBJeHbI 
¢ 0,0094 Moma anayKta (X) mp KOMHaTHOM Temnepatype. IlpomyKT peakWHHu 
leperHaH B BaKyyMe. 


VucTutyT 2emMeHTOOpraHMueckux coeqMHeHHit Toctrynuno 
Axajemunu HayK CCCP ap 2m = OPP ATSC 


I[MTHPOBAHHAS JIMTEPATYPA 


2M. VM, Kia 6am ney Eo, Ip.e 1 x02, JAH) 117, 817. (957). + pee dere 
'e p, KKOX, 28, 1338 (1958). 3 M.HU.Ka6aunux, E.H.Upetxos, Yxau Ky Be 
ou, JIAH, 125, 1260 (1959). 4H. Normant, Bull. Soc. Chim., 1957, 728; C. T. Ho @- 
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XH ME 


Akayemuk HW. JI. KHYHAHL u 9. F. BbIXOBCKASA 


B3AMMOJIEHCTBUE ®TOPOJIE®HHOB C A3OTHCTOBOJOPOAHOK 
KHCJIOTOW WH NEPEFPYNMAPOBKA MEP®TOPAJIKEHUJIA3H OB 


B peakWHAx pa3JIMUHbIX COeMMHEHHH C MepdTroposepunaMu Hapsagy c of 
COeMHEHHEM TO KpaTHOM CBASH HMeeT MECTO TaKxKe 3aMeLeHHe aTOMOB cbTd 
B BHHHJIbHOM, a B HEKOTOPDIX CJly4YaAX H B aJWIWbHOM MOmo*KeHHH (1). Ty 
WeCCbl NIPHCOCAHHEHHA H 3aMeIIleHHA He€3aBHCHMbl H ABMAIOTCA PesyJbTaT 
CONPA2%KeHHA CBA8eH B Q-OlepuHaX. Hayasbublli akT peakWHU TpakTyeTca kK 
aTaka @aHHOHOM; MIpOMe*kyTOYHO OOpasyloululica KapOaHHoH (1) cra6uune 
pyeTca HOO 3aXBaTOM MpOTOHA B HaCbILIeHHbIM NpocToH sup (II), aH60 
KapOaHHOHa BCJIeACTBHe COMPAKeHHA B HEM CBA3ZeH IMMHHUPYyeTca PTop-ayH 
MW OOpasyeTCA BHHMMaIKMIOBbI adpup (I) (*). 

CF;—CFH—CF,OR 
eae an 
F ctcrecr, + OR—> cr,—CFL-CF—OR 
e @ ietthe 


CF,;—CF=CF—OR 
(1) 


(111) 


OAHakO PaBHONpPaBHHIM ABIAeTCA MpeAnOMOKeHHe O TOM, YTO BWIeEKTPOHODUA 
Hat MovleKyJa PropomepuHa MpHCcoeMHAeT HeAMCCOMMMPOBaHHY!O MoOVIeKy. 
HYKJeOPHIbHOTO peareHTa 3a CUeT HEMOJeeHHO Mapbl IIeCKTPOHOB C o6p 
3OBaHHeM TMepeXOAHOrO YeTbIPeXyeHHOrO KoMMsIeKca (IV); nocieqHUi cTa6 
JIM3MPOBaH BHYTPHMOVJIeKYJIAPHbIM OOpasoBaHHeM BoopomHOoH H...F cpa 
KOTOPOe OAHOBPeMeHHO OOseruaeT SMMMHUpPOBaHHe (TOpucToro BoOpoga 
BOSHHKHOBe€HHEM IIPOyKTa BHHUJIbHOrO 3aMellleHuA 


CF.—CF=CF + ROH—> CF,—cr=cr-4-dR ==> CF,—CF=CF—oR 
| Cho lek 
F F-----H 


ivy 

B Takyl0 TpakToBky Xopoulo yKaaypBaioTes u pyre SKCHepHMeHTaJIbHbIe Ja 
HbIC 10 MPHCOeAMHeHMIO K @-oneuHaM cnuproB. Tak, mpucoequHenue K Tp 
@TOpXMOpsTueHy BMHHOTO cnupta B NIPHCYTCTBHH STHNaTa HaTpHA WeTMK 
NPHBOMMT K TPHPTOPXIOPAMSTHOBOMY supy, B TO BpeMaA Kak mp peakun 
OCcyIKeCTBIACMOM MIpomyckaHHem TpHdropxopstumena yepe3 CYCHeH3HIO 93T 
jata Na B cepHom adupe, o6pasyercs STHIZUPTOPXOPBHHUOBLIN sciup (' 

OTH 2Ke 3aKOHOMepHOCTH MOATBepxKaIoTeH Ha lIpHMepe JO cuxX nop ocraBa 
MCHC HCHSYYCHHOM PeakIMH @-OeHHOB C a30THCTOBOAOPOAHOL KUCMOTO 
Tak, mp Bsaumozelicrauu -NponuleHa HU P-H300yTHIeHa Cc CycneH3sHel a3¥) 
HaTpHA B CHHPTe OOpasyr1orcA HacbIILeHHBIe §-mMonoruyzponepdropnponua- 
B-Monorugzponepropus06yTuna3uir: 


F 
i a ae: = r 

PC CF=CF,-*--- Ny CF;—CF—CF,N, + Ht —> CF;—CFH—CF,N, 
P 


IIpu stom, ToAbKO B cayuae (p-H300yTHIeHa, HaGIOJaeTca OOpas0BaHne He3H 
THTCIPHOTO KOJIMYCCTBA MpOAyKTa BHHHAbHOTO 3aMeuleHUA. 3amena pacts 
PHTCA —~ NOAPHOTO CIMpTa Ha HeNOJAPHEM cCHMMeTpuUNIit TeTPaxJIOp3Tal 
B KOTOPOM PaCTBOpAMaCh TPHSTUAMMOHHEBAA COND A30THCTOBOLOPOAHOM KH 
JIOTHI, IPHBea MB CAyYae G-IponumeHa K OOpasoBaHuto MpOLyKTa BHHWJIbHOI 
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ameitieHua (V) c 3aMeTHBIM BbIXojom. IlepdbropanKkenuna3ugel (MpOLyKTbIyBU- 
WIbHOTO 3aMellleHisa) Kpaline HecTOHKU u pH KOMHATHOL TeMnepaType caMo- 
POH3BOJIbHO OTICMIAIOT a30T, a OOpasoBaBIIINlica MPH ZTOM «asakapG6eH» 3a- 
eM TleperpynnmupoBbiBaerca 


CF 3—CF=CF, + ((C,H,),NHIN, —>=— 


Pea ne ad gee —— (Cr, -CF=CFN,) “5 CF;—CF=CEN—— 
CHICA HN Ww) 
—— C,F,N 
Q7a NeperpylNuupoBka «agakapOena» MOXKer MpOUCcXoAUTS 3a_cueT]nepexoya Kk 


aToMy a30Ta ropa u3 a- (VI), B- (VII) 1 y-nonoxenua (VIII), a Take 3a*cuer 
«paciapHBaHHA» SJIEKTPOHOB a-cBa3u (IX). im 


| (vin ae CF,CF=C=NF (VI) 
CF —-N—F 
| CF,CF=CFN 
nN 
CF,CF—CF CF ;—C=CF 
(x) sry Sey (vit) 
N—F 


B pesysbTare peakWMu Mexly @-nponuieHom u HN, o6pasyercs GecuBer- 
Hoe razs000pasHoe coequHeHnHe CT. Kun. —17°. C Lembo BHIOOpa CTPyKTYPbI 9TO- 
rO CO@¢(HHEHHA HCCIeOBaJICA H.-K. cnekTp. B o6nacTu BaJIeHTHbIX KOJe6aHHh 
ABOUHBIX CBA3eH HaOMOJalacb WHPOKaA MHTCHCMBHaA MoOsOCa C MaKCHMyMOM 
1724 cm~*. Viapectuo, To BellecTBa, CofepxKalve KyMYyJIMPOBaHHble CBA3H, 
o6alawT BLICOKOM yacTOTOM KOeOaHuA. Tak, B almene —C =C =C= um 
oTBeyaeT CHbHaA Momoca 1980 cm~’. Ha 9Tom ocnoBanuu crpyKtypy (VI) 
HY HO H3 PpaCCMOTPeHHA HCKJIOUHTb. Kak M3BeCTHO, XapakTepHcTMYeCKHe yYac- 
ToThl C = C uC = N cmemlatorca B KOPOTKOBOJIHOBY10 OOACTb CIeKTpa M10 Me- 
pe yBeMueHHA YHCa aTOMOB @Topa y aTOMoB yruiepoga. Tak B C,H, vcHc 
Bees lin Crit 1600) Chs5—Crs.417230; 
Bede CF 1788, ‘CFs=CFr, 1872: /em® 
B MWMHHOCOeIMHeEHHAX, He COslepxKalllux 
@Topa, uactota KomeOaHua C = N — mpak- 
THYeCKH cCOBNaqaeT cC yacTOTOH Koeda- 
HHA O@CPMHOBO CBA3H UH HaXOJHMTCA 
B oOmactTH 1620 — 1680 cm-*. Bo drop- 
coep*Kalllux COCMMHEHHAX TOrO *Ke THMa OHA 
Takxke pe3kKO BO3pacTaeT H, HalipHMmep, B 
CF,N = CF, gocruraer 1809 cm-*. JJanupie 
Xacilembynna (*) mMoKa3biBaloT, TO B COe- 
THHEHHAX, cojepxKallux  TpynnupoBKu 
=—CF=CF—, yacrota kone6anua =C = C= 
MMeeT MIPHOMH3HTeIbHO, MOCTOAHHOe 3HayeHHe 1733 cM~*. XapakTepuctuuec- 
Kad uacToTa WIA JBOHHOM CBASH MccIelyeMoro COeqHHeEHHA OuIM3Ka K Hali- 
nenHo p (4) uacroTe ovepHHOBOH cBxA3H B rpynnupoBKe — CF = CF —. 
Bmectre c Tem crpyktypa (VII) cogepwur =—C = C = cBa3b, Harpy- 
2KCHHY10 JIMIMb OMHUM ATOMOM (propa, HM MO UMEeIOIIMMCaA AaHHBIM cyleqOBaO Obl 
OKULATh WIA STOM ABOMHOM CBAZH 3HAYHTEbHO OOJIee HH3KOH YacTOTHI. 

Takum o6pa30M, HanOoslee BepoaTHb! crpyKTypbl (VIII) u (1X). Oguaxo 
6olee npaBgonogo6na ctpyxKtypa (VIII), BeneqcTBHe HanMyHA JONONHHTeNB- 
HOrO CHJIbHOrO NormomleHua OKOO 1000 cm~?, KOoTOpOe, MIO-BHJHMOMY, BBI3Ba- 
HO Kome6aHuamu cBa3uH N — F. C 3TuM Takxe corsacyeTcaA AepHO-MarHuTHbl 
cnekTp 9Toro BellectBa *. J[eHCTBHTeIbHO, CTpykTypa (VIII) B ormuygue or 
BCeX JI|PYFHX MpesmosmaraeMbIxX CTpyKTyp UMeeT 4 HESKBUBAJICHTHBIX MOJIOMKEHUA 
aTOMa (propa, UTO MPOABIACTCA B CMeCKTPe ANEPHO-MarHUTHOPO Pe3sOHaHCa B BURKE 


Puce. 1 


* V.-K CieKTpbl HM CM€KTp AePpHO-MarHHTHOrO Pe3OHaHCa CHATHI C. C. Hy6onpm. 
8* 1339 


4 curnasos. B coorsercTBHH C JIHTepaTyPHbIMH JaHHbIMM, HaOJo,aeMble JIM 
HHH SABJIAIOTCH XaPaKTePHbIMH JIA cuJeLyomux dTopcosepxaulux rpynn' 
= NF, Chop =iCk = (prices): ; 

Htak, aHHbie sfepHO-MarHHTHOrO pesOHaHCa H M.-K. CMeKTP NOKaSbIBaloT) 
uTO OGpasylouleecA raz00OpasHoe coeqMHeHHe C T. KuM. —17° ABJAeTCA ep 
sbropasalluko6yTeHom-2 (crpyKtypa VIII) u, cmexoBaTesbHo, «mepdpropmpone 
HMla3aKapOeH», CTaOHAUSHpPyerTcA 3a CueT Mepexofa K asoTy aTOMa ropa Hy 
Y-OJ1IOxKeHUA. ; 

SToT mpowecc, aHaJIOrHUHbI OOBIUHOH aJIIMIbHOW NeperpylMHPOBKe, AB 
JIACTCA CJI€ICTBHEM CONPAX*KeHUA CBAZeH B «asakapOeHe». 


Atom @Topa, croaului y as0Ta B nepdropa3saluKMoOyTeHe, OY€Hb NOABUKEH: OF 
ompiisetca 1/10 N menoubio Ha XOOyY HM OOMeHMBaeTCA Ha 9TOKCHTpynny B ab’ 
COJIOTHOM cnupte mpH —10°, gaBan l-sToKcHasalHKNOOyTeH-2, %KMAKOCTI 
cork. -96- 

Or Se OPCs 


je vig STOCHh ee 
CRANE F , Cho NOCH, 1 


AHaJIOPHyHbIe MpPOLWeCcchl HMeIOT MECTO HM MPH B3aMMOelCTBUH @-H300yTHeHé 
C a3HJOM HaTpHa B cnupTe. B stom calyuae HapsAy C OCHOBHBIM MpOLYKTOM pe- 


akynu B-MoHorugzponepdropus06yTuasHqOM B HeOOJIbUIOM KOsMYeCTBeE OOpa- 


3yeTCA NpOwyKT c T. Kun. 112°, npegcraBaniouui coOok 1-sToKcu-3-Tpudrop- 
‘MeTHa3alukobyTeH-2, 


Chan 2 Che 
| | 
C.H;0 — N — CF, 


Crpoenne sToro CoeqMHeHUA NOLTBEpKLaeTCA .-K. CIEKTPOM, HJCHTHUHEIM CO 
cmeKTpoM coequHeHHaA (VIII). CreqoBaTembHo nepdpTropasKeHHa3Hbl ABJIAIOTCH 


CoesWHeCHYAMH KpahHe HeyCTOHYHBBIMH, CaMONMPOH3BOJIbHO TePAIOULMMH MOVJIe- 


KyJly a30Ta; B CBOOOJHOM BHe OHH, OYEBHHO, BbIeeHbI ObITb HE MOTYT. 
B MpoTHBONnOJO*KHOCTS.. HM, PB-MOHOrHAponepdropaiKuMa3suybI MWpecTas- 
JAAIOT COOOH YCTOHUMBHIe, ETKO NeperOHAIOUIMeCA XKUAKOCTH, HEH3MEHAIOULMECHA 


_ lp HarpeBanun c Bogoli uc 1/10 N menounw. Stu cbakTbl ellie pa3 NOATBEp AK Aalor, 


TO oOpa30BaHHe nepdTopaJI KeHH1a3suOB NPpOHCXOZUT BCJIEACTBHe 3aMeLLleHHs 


_BHHHJIbHOrO aTOMa (Topa @-O/IeHHOB, a He B pesyJIbTaTe OTIULEMMeHHA TO: 
pucToro BOOpOsa OT HaCbILeHHbIX MOHOrMAponepdTopaskuasHoB. 


OKCNePpHMeCHTAIbHAA YACTH 


BsauMofeliicTBue g@nNponunmeHa c cycnen3uetk 
a3ua HaTpuA B CnUpTe. B Tpexropsyto Ko6y, cHaOxKeHHyIO Me 
WaJIKOH, TasOnoxBoAAMeH WM Tas00TBOAAUel TpyOKaMH, NoMemlamoch 40 mJ 
STHJIOBOrO CHupTa H 3,3 TF AKTHBHPOBaHHOLO asa HaTpHA. SaTeM NpH KOMHAT 
HOH TeMMepaType IPH SHEPprHyHOM NepeMelIMBaHHH MponycKasca cyxoH @ 
nponusen (2,5 muTpa). Ocazoxk oTduAbTpoBbIBasICA, H PUbTpPaT pasrousAuca He 
pekTHpukalHonHol KomoHKe. IIpu stom nowyyeno ABe mpakiun: 

1) Moxorngponepdropnponuiasuq — 6ecuBeTHad JIerKONOZBMXxKHad XK 


KocTb, T. Kun. 51°; dq’ 1,4962; nb 1,3100; MRp naiineno 24,86, Bprmuncaexo 
24,64. 


Hatimeno %: C 18,89; H 0,53; N DARA OSITE TH 9RO2 
CsHFeN3. Brruncneno %: C 18,65; H 05525. N 2457635 Fj59:06) 


2) Iruu-2-Monorugponepdropnponusosplii sup, Tr. Kun. 64°; d2° 1,3050 
np 1,2963. JIutepatypubie qannpie (4) 7. Kun. 64°; a2 1,2990; nZ 1,2960 

Bz3aumMogehctBue PuH3Z00yTHMeCHA c cycneH3nel 
agua HaTpua B ciupTe. B cycnensuw 6,51r asa natpua B OTH 
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(OBOM CIIMpTe MPH OXax*KNeHHH JIbAOM nponycKalocb 2,5 autpa nepdropu3o- 
yruena. IIpu stom Ha6mtofaocb sHepru4uHoe BbiseeHnNe az0ta. OcTaBlAnH 
€akI[HOHHyI0 MaCCy CTOATb IPM KOMHATHOH TeMnepatype Oo npekpalleHua BBIJe- 
eH agora. Brinapiiuli propuctsiit narpuli (Halizeno F 43,5 %, Berancaeno 45 %) 
TPUA_TPOBLIBAIH M PeaKIMOHHY!O Maccy pa3sroHsH Ha peKTHuKalMoHHoi 
<OOHKe. CoOupasach dpakunsA, BbIKUNaloMlaa oT 71 yo 76°. Mocnequsaa TuULAa- 
PeIbHO MIPOMbIBaaCh BORON, CYWMMACb XJIOPHCTbIM KaJIbIMeM HM MOBTOPHO pas- 
onsAacb. IIpu stom nowyueHO Tpu nposyKTa. 

| 1) Oruu-2-rugponephropus06yTHI0BEIit siup — GeclBeTHaH %KUKOCTb Cc 
mr. Kum. 82—83° (739 mm); dj” 1,3039; nB 1,2940. He cogepxut asora. To an- 
IrepaTyPHbIM JaHHbIM (*) T. KHI. 9THI-2-rupporepdropus06yTHIOBoro sibupa 
3,5—84°; 21,4061; 1291,2950. 2) B-Monorugzponepdhropuso6yTumasuy (B aHa- 
HMTHYECKH YHCTOM COCTOAHHH BbIJeIUTb He yaJlOCb BCIeICTBHe 6IH30CTH ero 
emlepatTypbl KMMeHUA C T. KM. STHI-2-ruqponepropus0dyTHsoBoro supa). 
BecijpetHad %KHyKocTb c T. KUM. 71° (739 mm), d;’ 1,5840, n3 1,3020. 


Hatiyeno. %: C 20,20; H 0,91; F 61,60; N 14,295 
C,HF,Ns. Buryucneno %: C 19,85; H 0,54; F 62,55; N 17,32. 


3) 1-Sroxcu-3-(rTpudropMeruu)-nepdropasaluksobyTen-2. Becuperuaa 
*KUKOCTh C ClaObIM MPHATHBIM 3anaxom, T. Kum. 112° (740 mm) d:” 1,4350, 
12 1,3172; Mon. Bec, waliqenHpli 214, BprncneHHpi 221. 


lnlamyitssioy WAS 1S, BVA Sel Pale Ia GPs INE aay 
CsHsFeON. Brtaucneno %: C 32,52; H 2,26; F 51,59; N 6,33. 


BzsauMomeuHcTBHNe TNepMTOpNponuNMenHa C THPUHITH A- 
€AaMMOHHeEBOH COAbW AaSOTHCTOBORZOPORHOK KUCA O- 
TbI. B pactBop 14 r TpHsTHaMMOHHEBOH COJIM a3OTHCTOBOLOPOLHOH KUCJIOTHI 
B 80 MJ CHMMeTpHyecKoro TeTpaxsopsTaHa Np O° mponycKasica cyxoH nponu- 
neu (2,5 muTpa). Peaki&\MwoHHad CMeCb MIPOMbIBaacCb pa3s0aBJIeHHOH COJIAHOH 
KHCJIOTOH, BOOM UH CYWIMacb C€pHOKHCJIbIM MarHHeM. PacTBop NMOMeLiaJica B 
KONOy WMaBopcKOrO, OTBOX KOTOPOH COeAMHAJICA C aMMYyJIOH, OXJIaxKjaemMoH 
CMECbIO alleTOH — «cyxol seq». IIpu octaTouHoM jaBseHHH 50—30 MM B ammy- 
me coOpasocb 7 Mia »uKocTH. IlocweqHAad MepeHOCHaCcb B NeperoHHyw Kooy, 
CHAOXKEHHYIO XOJIOIHJIbHHKOM HM NWayKOM, KOHeI, KOTOpOro COeAMHAJICH C aM- 
NyOU, NOMpyXeHHOH B OXJaHTeMbHYy!IO CMeCb. Kak TOJbKO %KHAKOCTb B KOOe 
MOCTHIaJia KOMHATHOM TeMMepaTyPbl, HAYMHAJIOCb BbIAeNeHHe a3zo0Ta, H B aMIly- 
fe KOHJ@HCHpoOBaJocb razs006pa3Hoe BeuecTBo. Iloce npekpallleHua BbIqeeHuA 
a30Ta OCTATOK MeperoHsJICA Ha peKTHUKAWHOHHOH KoOsOHKe. B-Monorugzponep- 
bropnponunasuy — SecuBeTHad 2KMAKOCTb CT. Kun. 51°; d’°1,4967; n% 1,3105; 
MRp Halizeno 24,88; BprmucmeHo 24,64. 


Hatineno %: N 21,96; F 59,08 
CsHF,sN3. Brrucneno %: N 21,76; F 59,06. 


[a3, cOOpanHublii B aMmysie, uMeeTT. Kun. —17°. Mou. Bec, HalijenHEIH 143,2, 


BLIVHCJICHHbIN 145, 
Haligeno %: F 65,77 
CF, — CF = CF —N —F. Bsiuucneno %: F 65,50. 
| | 


Tugpoius nepdropasanukiobyTena-2. B’. Oanky, CcHaOxKeHHy!o0 MpoOKoH c 
KpaHoM, nomecruiH pactBop 1/10 NV mesoun uM HaBecky nepdropasalMKkr06y- 
reHa-2. Banky 2BakyHpoBaJiH HM pa3OHJIH aMMyJly C HaBeCKOH; aJIM MOCTOATS 
30 MHH. HW 3aTeM OTTHTPOBaJIM H3ObITOK WeOUH HU ONpeseMMIM CouepxKanue PTo- 

actBope (12,87%). 
ene? Binkies 2” Tloctynuso 
30 I 1960 
LMTUPOBAHHAA JIMTEPATYPA 

Vy Kayuanu, J. C. Prepmaun, B. Jl. Larxun, Yss. AH CCCP, OXH; 
1956, Ne 11 1353. 2 W. Miller, J. Am. Chem. Soc., 70, 431 (1948). °R. Meier, 
> Boh ler, Ber., 90, 2342 (1957). 4R.N.Haszeldine, J. Chem. Soc., 1955, 1881; 


1953, 3559. 
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XHMHA 


M. A. KPA®T 


OB OKPACKE APCEHOCOEAMHEHHMM HW BOSHHKHOBEHHH 
ILBETHOCTH TPH MOJIMMEPH3SAUHU 


(ITpedcmceneno axademuxom A. H. Hecmesnoeoim 13 X 1959) 


VMHTeHCHBHO >XKeJITHIM UBeT CambBapcaHa paHee (') OOBACHAJICA HasMUHeM 
B ero cTpykType rpynn —As = As —, aHaJIOrMyHO OKpacke a30coeMHeHHH 
W flaxke, Kak MOJlarasiu, erO OKpacKa CJIYKUT NOATBEpXMeEHHeEM NPHHATON paHee 
CTPyKTYPHOH cbopMywbl. OAHaKO c TeX NOP, KaK OblWIO WOKa3aHO, 4TO CaJIbBap- 


CaH ABJIACTCA MOJIMMEPHbIM coeqHHeHHeM (7) CTpOeHHA | 


NH, 
ere ar is ees ek (1) 
R R naa rete eae hale | 


39TO OODACHCHHE OKPaCKH, eCTeCTBeHHO, OTMaJo. JleHcTBUTeIbHOH npHuMHOH 
OKPpaCKH CaJIbBapcaHa, ero XpOMOopHOK rpynnol, ABJIAeTCAH WemouKa HeHa- 
CBILLCHHbIX ATOMOB MbIIIIbAKa: U3 5 BaJICHTHBIX 9IeEKTpOHOB As 3 ucMOMb3y1OTCA 
Ha OOpasoBanve CBxA3eH, MOKa3aHHbIX B (opMmysie (1), a ocTaBllaaca napa 
QJIEKTPOHOB OCYILECTBIA€T TO B3AMMOJCHCTBHE 3JIEKTPOHHBIX CHCTEM aTOMOB, 
KOTOPOe B CJlyyae WeNOUKM HeHACHILCHHbIX ATOMOB yrulepoya MbI Ha3biBaeM 
«KOHBIOraluA CBAZeH». C STO TOUKH 3PeCHHA MOJeKyJ1a CaJIbBapcana — CBOe- 
OOpasHbli MOHeH, OKPalleHHbIM COBepWIeHHO TaK 2Ke KaK COeC],MHEHHA, HMerO- 
Me JOCTATOYUHO AJIMHHY1O WenOuKy KOHBIOFHPOBaHHbIX CBA3eH (HEHACHINLCHHBIX 
aTOMOB yrviepofa). Ora TOUKa 8peHUA NOATBepKTaeTCA CeLyOULMMU (bakTaMu: ap- 
C€HOMETAH, NPeACTAaBJIAIONIMH MOUTH OeclBeTHY!O KUAKOCTH CT. Kun. 190°/15 mM, 
MpH NOJMMepH3aluH OOpasyeT MHTEHCHBHO OKpallleHHbIe nomHMeppl. Kaxk 
M3BeECTHO, apCeHOMeTaH — lmKsIM¥ecKOe coequHeHHe (II), mMexay TeM Kak 
MOJIMMEPbl UMeIOT JIHHelHOe cTpoenne (%) (I, R = CHs) 


CHs — As—As —CHgs 


Gan (II) 


B 9TOM cily¥ae BPA MM BO3MOXKHO KakOe-MOO pyroe o6baACHeHHe OKpacKH 
NOJIMMepOB apCeHOMeTaHa, TaK KaK KPOMe IeMOUKM HeHACHIILCHHBIX aTOMOB 
MBILIbAKA B MOJeKyJI€ MOMMepa HET HHKaKHX XpoModopHbIx rpynn. Jlanee 
euje A. Muxaesuc (*) Ha6m0qam, uTo apceHobeH30m O4eHb JerKo ocmousmetcs 
(omuMepusyercs). IIpu stom nomyuaetca MMKaA CMOMa 2xKeNTOTO Beta (°). 
i B sTOM cilyyae Apyroe o6bacHeHHe WBeTa NOMMMepa 3aTPYAHHTeIbHO. Kpome 
TOPO, H3BECTHO, UTO OOPa3s0BaHHe eMOueK HCHACHIILCHHLIX ATOMOB Apyrux 93u1e- 
M€HTOB Tak?Ke NPUBOAMT K OOPasoBaHMiO OKpalleHHbIX coequHeHUii. Tax, HS 
OecliBeTeH, a nouncybpanpl (Hanpumep, HS — S — § —§ —§ — H) UMeIOT 
*EITHIH UBeT. Bee u30xKeHHOe yOeCAUTEMbHO FOBOPHT 3a TO, 4TO XpomodopoM 
CalbBapCcaHa ABJIACTCA WenoOuka HEeHACHINIEHHBIX aToMoB As. Ycranosmeuue 
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HCTBUTCJIbHOW MPHYMHbI OKpacKu CasIbBapCcaHa MMeeT, KaK MbI movlaraeM, 
JIbINOe SHAYeHHe JWI BbIACHCHHA CTPOeCHHA Apyrux apcenocoequHeHUH. 
oce OTKPHITHA XUMMOTepaneBTuyecKOrO elcTBHA cCabBapcana II. Opau- 
mM u A. Beprxetimom (1) Oonpiioe unco uccmeqonaTeneli 3aHANUCh CHHTe- 
MH «apCeHOCOeAMHeEHH» B pasHbIX psfax (ObIIM MomyyeHbl BCe H30MePbI 
JibBapcana, €fO YOMOJIOrH HM aHalOrH Kak cpeM rerepoluKsIMYeCKUX, 
K HM MOJIMIMKIMYeCKHX coequHeHHH). B pesyibTare B WMTepaType MOaBH- 
Cb ONMCaHHe Ppa3HbIX aPCeHOCOeENHHEHHH, KOTOPbIe, OMHAKO, He NosBep- 
Jucb W3yyeHHIo. Mb He HMeeM BO3MOXKHOCTH U3YYHTb BCe ONHCAHHLIe B JIH- 
paType apceHocoequHeHHx, TeM GOoulee, TO STH UCCIeMOBaHHA JaseKo 
€ MpOCTbI: H3yYeHHe CTPOeCHHA CaJIbBapcaHa MOTpeGoBaslo oT Hac MHOPO- 
eTHeH yNopHol paOoTsl. B oKpacke 2e apceHOCcoeqMHeHHli Mbl HMeeM xoO- 
OWMH KpuTepHi JIA -ycraHOBJeHHA UX CTPOeHHA: eCIH apceHocoeyqHuHeHHe 
KpalleHO, OHO COjlepxKuUT Wenouky HeHaCHIILeHHbIX aTomMoB As u, cJel0- 
aTCJIbHO, ABJIACTCH NOJIMMeEPOM; O€CIIBETHbIE apCeHOCOeEAHHEHHA, OCOOeCHHO 
CIM OHH KPpHCTa/JIM3yIOTCA — WuKJIHYeCKHe COeNMHEHHA C lecTH- (Kak 
Cilyyae apceHoOensovia (°)) WIM MATHUICHHBIMH IMKaMH, OOpas0BaHHbIMu 
TOMAMH MbIIlIbaAKa. 
| IIpnpeyem HecKoJIbKO NpHMepoB 43 YMCa HaNOoOulee UCCeEOBAHHbIX apceHo- 
oeqMHeHuH: 4,4’-yMamMuHOapceHoGeH301 onucaH I]. Spmuxom u A. Beprxei- 
foM (°) Kak 2KeJITHI NOpOWOK, pacTBOpsIOMIMiicA B Pa3sOaBJICHHbIX KHCIOTaX 
> OOpas0BaHHeM XENTHIX PaCTBOPOB. 
CorjlacHO H3J1IO%KeHHOMY STO COeAMHEHHe — MOMMep, XpoMoopoM KOTOpO- 
0, TaK Ke KaK HW B CJlydae CaJIbBapcaHa, ABJIA€TCA WeMOuKa HeHACHILLeHHBIX, 


PCXBaJICHTHBIX, ATOMOB MbIlUbaka (popmysa I, R = —€_S-NH,).3a NOJIH- 


f€pUbld XapakTep STOTO COeAMHEHHA TOBOPAT u WaHuble I]. Dpsuxa u A. Bepr- 
‘eHMa, COrIaCHO KOTOPbIM MPH HOAOMeETPHYECKOM eFO ONpeeJeCHHN Pe3yJbTAaTbI 
IOYUaIOTCA 3aHMKeCHHbIMH, Kak UH B CJIyyae CaJIbBapcaHa, 4TO OObACHAeTCA 
[aIH4HeM B NOJIMMepHOW MOvIeKyJle KOHWeBbIX rpynn (*). 

Hopapcenosl (HeOcaIbBapcaH) TakKe XKeJITbIM MOpOWOK, pacTBOpAIOMMHCA 
; BOE C OOPasOBaHHeM XeNTOFO pacTBopa, YTO yKa3bIBaeT Ha eTO NOMMMepHOe 
TpoeHue [dopmysia I, R=—C,H;(OH)(NHCH,SO,Na)]. Hopapcenoy pr 
me paHee (7) npHmucasH MOMUMepHOe CTPOCHHE, OCHOBbIBAACb Ha TOM, YTO OH 
[OJIY4YaeTCA B OUCHb MATKUX YCAOBUAX, IPH WecTBuU ponramutTa (HOCH,SO,Na) 
la MOJIMMepHoe coesquHeHHe (caJIbBapcaH), a TaK2Ke H Ha OCHOBAHHH JaHHbIX (§) 
) Wuddby3uu ero pacrBopos. PKeTad okpacKa HOBapceHOula CYT YOeAMTEVIb- 
DIM MOJTBEPKAEHHeEM eo MOJIMMepHoro CTpOeHHA. 

Take xKe apCeHOCOeAHHeHHA Kak apCeHOOeH3OJI, APCEHOTOJYON, apceHo- 
HH30J1, OECIIBETHbIe HM XOPOWO KPHCTAVIH3YIOWMecA, MPeEACTAaBJIAIOT WMKIMNYeCKHe 
OCIMHCHHA, B KOTOPHIX 6-WIeHHBIM WuKs OOpa3z0BaH aTomamn As (°). Ilo-Buqu- 
(OMY, BOSHUKHOBeHHe I[BETHOCTH MPH NOMMMepHsalluu HaOOAaeTcaA UM B Apy- 
UX CYYaAX, KOPa OOpasyloTcA WeMOUKH HEHACHILCHHBIX aTOMOB. Tak, B. Ky- 
eo uT. Byxpapg (°) Ha6mozanu, TO MOUTH OecI{BeTHbIM thocPoOeH30N1, KOTO- 
OMY OHH Ha OCHOBAHHM KPHOCKOMMYeCKOrO ONpeeJICHHA MOJIEKYJIAPHOTO Be- 
a MpPHMHcaIH WHKJIMYeCKOe CTPOeHHe: 


CsH; —P — i — CoHs 
| 
CsHs — P — P — GHs 


naBuTca mpu 150,5°, oOpasya OkpalieHHOe B WHTeCHCMBHO-XKeJTHM WBeT Be- 
lecTBO. To Ke CaMoe HaGuOMaeTCA HW IPH MWiaBMeHHH apceHoOeHsOIa, KOTOPEIi 
pH 9TOM NOMMepusyerca Cc OOpa3s0BaHHeM JIMMKON xKeITOH cMombI. Becbma 
EpOATHO, YTO TO %Ke CaMOe MPOHCXOAHT MU MPH MWiaBseHuM «pocPobexsova», 
0 BCAKOM CJly4ae, 2KeJITHIII BET MIaBa yOeMUTebHO yKasblBaeT Ha OOpasoBa- 
He I@MOUKH HeHACHILLeHHEIX, TPeXBaJIeHTHbIX aTOMOB (ocdopa. Jfasee, B of- 
ol U3 npenbiyymux pador (1°) Mbl nNoKasasIM, YTO TaK HasbiBaeMbI pocdop 
leKa, KOTOPbIH noyyaerca pH HarpeBaHuM pacTBopa xeTOrO docdopa 
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B PBrs, B J€HCTBUTCJIbHOCTH ABJIACTCA MOJIMMEPOM, MOCTPOCHHBIM H3 aTOMOB 
cojlep2KalluM KOHIWeBbIe rpynmmbl = P — Br, a He agcopOaTom PBrg Ha KpacHt 
boctpope, Kak 9TO ObIIO MpuHATO cuuTaTb. OKpacka docdopa Hlexka (opanx 
BO-KpacHac), KaK MbI CUMTA€M, XOPOLIO NOATBepxKaeT NpeAIOMKeHHOe Hah 
cTpoeHuHe. 

JlelicrBuTesbHO, CormacHo BCeMy H3/I0x%KeHHOMY, OKpacKka qocdopa IlenK 
H HaBepHoe Jpyrux BHOB KpacHoro qociopa, MOxeT ObITh OObACHEHA OOPas 
BaHHeM, OUeBHAHO yKe He IeMOUKM TPeXBaJICHTHbIX ATOMOB P, a CeTKH H3 9ST 
2Ke ATOMOB. TO 2Ke CAMOE MBI HM€eM H B rpadcpuTe, B KOTOPOM KaxKJIbIM aTOM yr 
pola MpOwHO CBA3aH JMUIb C TpeMsA OMxKalitmMMu aTOMamMu (C —C = 1,42 A 
a CBASb C UeTBEPTLIM ATOMOM HecpaBHeHHO Govee cna6a (C —C = 3,35 A 
TakuM o6pa30M, «MOuJleKysla>» rpadwTa — MJIOCKOCTb, COCTaBJIeHHaA |} 
IN€CTHYFOJIbHUKOB, OOpa30BaHHbIX HeHACHINICHHbIMH aTOMaMH  yrulepoyi 
YTO, ECTECTBEHHO, IIPHBOJHT K BO3MOXKHOCTH «CONMpAXKeHHA CBA3eH» B ABY 
H3MepeHHAX, YM H OOSACHAeTCA MNorsouwleHwe TrpaduTOM BCeX BU]MMB! 
ayueli. Kpucrammuueckan 2Ke CTpyKTypa aJIMa3a MOKa3bIBaeT, YTO BCe YETHIE 
BaJICHTHbIe 3IEKTPOHA ATOMOB yIviepoa HCHOIb30BaHbI WIA OOPasoBaHuA ODI 
HaKOBbIX cBa3eH (pacctosHHue C — C Bo Bcex cayyanx papyHo 1,54 A), mouem 
OH H ABJAeTCH OecuBeTHHIM. TaKHM OOpa30M, OKpacKa HCTHHHBIX MOJIHeHOB (Hé 
IIpHMep, KapoTuHa), CasIbBapcaHa MH ApyruxX NMOJIMMepHbIX apCceHOcoeqMHeHHk 
a TaKXKe MOJMMepHbIX COeqHHEHUHK cpocdopa u rpaduta o6ycsoBeHa OJHOH | 
TOH xe OOMIeEH NPHYHHOH — OOpa3s0BaHHeM IeNOUKH HWJIM CeETKM HeHACHILLeCHHbI 
ATOMOB. | 


Bcecows3Hbl Hay4HO-uccueWOBaTesIbCKHH Tloctynna10 
XHMUKO-apMalleBTHYeCKHH WHCTHTYT 6 X 1959 
uM. C. OpmKonnkuy3e 
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Aoxnagn Axagemun nayrx CCCP 
1960. Tom 131, Ne 6 


XHMHA 


A. Tl. KPEWIKOB u B. A. APO30B 


METO] ANPPEPEHWMPOBAHHOrO KOHAYKTOMETPHUYUECKOTO 
THTPOBAHHA CMECH METHJIXJIOPCHJIAHOB B HEBOJIHbIX 
PACTBOPAX 


(ITpedcmaeneno axademuxom H. B. Taxanaecsim 25 XII 1959) 


3a moculeqHee Bpe€MA MOHOMepHBIe HU MOMMepHbIe KpeMHuMOpraHHyeckHe 
‘COeCAHHEHHA, a TAKE PasHOOOpPasHble MaTepHaJIbl Ha UX OCHOBE Halu WAUpoKoe 
mpakTuyeckoe MPHMeHeHHe B pa3sJIMYHbIX OOMACTAHX HaYyKH, MPOMBILWJIeCHHOCTH 
WM HOBOM TeXHHKH. OCHOBHBIM CbIPbeM JIA UX CHHTe3a ABJIAIOTCH asKMJI-(apHul)- 
XJIOPCHJIaHbl, MOJLyYaeMble MPAMbIM CHHTe3OM H3 aJIKMJI-(apHu)-XJIOPHJOB H 
MeTaJiMuecKoro KpemMHua (2). 

OyHako JO CaMoro MOcueqHerO BpeMeHH He ObWIO paspaboTaHO AOCcTaTOUHO 
TOUHDIX H OBICTPbIX METOJOB aHaJIH3a MHOFOKOMMOHEHTHBIX CMeCeH aJIKMJI- 
(apuui)-xopcuiaHos (?,°). Merogb aHasv3a asIKHJIXJIOpCHIaHOB, OCHOBaHHbIe 
Ha UX (pakUMOHHOH pasrouKe HM NocseLyOUuleM ONpeseeHHN XNOpPa B NOJyYeH- 
HbIX PpakuusAx (4), a TakxKe MeTOT 1a3z0-2*KUAKOCTHOH xpomatorpadun (°), Macc- 
cnekTpometrpuyeckHhit (%) u MeTO KOMOHHAILHOHHOrO paccesnHHa (°) TpeOyioT LWIA 
CBOerO BbINOJIHEHHA CJIOMKHOK almapaTypbl, MaslO pa3spaOoTaHbl MH NOSTOMY ele 
He BHEJPeHbI B MpakTHKy. CylecTBYIOT TakxKe H Apyrve MeTObI aHaslH3a aJIKMJI- 
(apuu)-x0pcHmaHos (*~°), HO OHH NpHMEHHMBI K ONpeAeeHHI0 JIMIb HHAMBULYy- 
aJIbHbIX COeCMHeHHH. 

Hamu pa3pa6oTaH HOBbIH MeTO LHd@pepeHUMpOBaHHOTO KOJIMYECTBEHHOFO: 
OnpeseeHHA HHJMBUAYasIbHbIX Me€THJIXJOPCHJaHOB B OMHAPHbIX HW TPeXKOMIO- 
HEHTHbIX CM€CAX, COCTOAMIMX H3 TPUMeTHIXIOPCHaHa, THMeTHILUXMOpcHana 
WM MeTHJITpuxsopcHiaHa. Metro OCHOBaH Ha NipeBapHTeJIbHOM KOJIMYCCTBEH- 
HOM TlepeBeeHHH aJIKHIXJOPCHNaHOB B aJIKHJITHOWMaHaT3saMellleHHble Mocper- 
CTBOM pOjlaHujla AMMOHHA HW NOCeLyIOUeM KOHJYKTOMeTPHYeCKOM THTPOBaHHH 
QJIKHJITHOWMAaHaTCHaHOB OCH3OJIbHbIM PaCTBOPOM JMMeTHJIaMMHOaHTHMMpHHa B 
cpefze alleTroHHTpHl — 9scpup. 


QIKCNeCPHMEeHTANbLHAA HivanC feb 


O6ObekTaMH Hallero UCCeOBaHHA ObWIH TPHMeTHJIXIOPCHaH, RHMeTHJIH- 
XJOPCHJIaH, MeTHJITPUXJOpcusaH H HX OMHAPHbIe MH TPeXKOMMOHEHTHBIe CMeECH. 
Ucxoguble MeTHJIXJIOPCHsIaHbI OblWIH OYHLUeHbI HM HMeJIM COOTBeTCTBYIOIIMe JIH- 
TepaTyPHbIM JaHHbIM (PH3HKO-XHMHYECKHe KOHCTAHTHI. PacTBOpbl MeTHJIXJIOp- 
CHJIaHOB TOTOBHJIMCb Ha cyxom OeH30ule. JIA THTPOBAaHHA HAMM MpHMeHAJICA 
0,1 M 6exs30nbHbIt pacTBOp AHMeTHJaMHHOaHTMNUpHHa, MPHTOTOBJIeHHbIN m0 
TOUHOH HaBecke peakTuBa. J[MMeTHJIaMMHOaHTHMMpHH Kak THTpaHT MpHMeHeH 
Hamu BrepBple. J[uMeTHaMHHOAHTHIMpHH MepeKPHCTaM30BbIBaICA M3 BO]bI 
UM BBIep2KHBaJICA B TepMocTaTe IIpH TeMMepatype 105° Xo nmocTosAHHOrO Beca. 
PozanHuy, aMMouua roTopusica B Buse 0,3 M pactBopa B alleTonuTpuse. TuTpo- 
BaHHe MpPOBOAUOCb B AYeliKe 3aKPbITOTO THMa C MaTHHMPOBaHHbIMH WWlaTH- 
HOBBIMH 9JICKTpOJaMH B Buse MlacTHHoOUeK (1 X | cM), BMaAHHbIMH B KDpbILIKy 
ayeiiku. YcraHoBKa JIA KOHAYKTOMETPHYeCKOrO THTPOBAaHHA COONpasach U3 
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2 
CeLYIOULHX YacTeH: peoxopAHOrO MocTa conpoTHBeHH P-38, sByKoreHepaTopa 
3Y-1 nu HyabuHAUKaTOpHOrTO mpHo6opa Tana MHO-3M. 2 | 
MetTogaukKa oOnpexenteuua. B ayenky (WIA KOHLYKTOMCTPHYeCCKO- 
rO THTPOBAHHA HaJIMBalOT CMe€Cb pacTBOPHTesei, COCTOALLyIO us 2 uacTer (110 
oObemy) aleTOHHTpHsa u 3 yacTel WusTHIOBOrO supa. CMécb pacTBOpUTeeH 
oGulayaer MOcTaTOUHOH JIA WaHHOFO CJlyuaA THTPOBAHHA SJIEKTPOMPOBOHOCTHIO 
uM OOecneyHBaeT BbIAeeHHe B OCaOK MPOAYKTOB MpoTeKaloulu4X XMMHYECKUX 
peakiui. B mpuroToBeHHy!0 CMe€Cb pacTBOpHTeeH MpHIMBaloT U3 MHKPONH- 


om 
6500 
g 7500 
D 
S © 6500 
< 8 
R ae 
Ss 8? 00 r 
es 
S 
S isau 
I500 
Paci ung 
Pacmbop QUMEMUNGMUHOQHIMUNUPUNA CEO Gl MIL GEO Le 
Puc. 1. Kpuspile KonzyKTometpuyeckoro Puc. 2. Kpupble kOHAYKTOMeTpHuecKoro 


THTPOBaHHA OMHApHbIX CMeCeli MeETHJITHO- 
WMaHaT3aMeuleHHBIX cuaHoB 0,1 M 6eu- 
3OJIbHBIM pacTBOPOM jJ\MMeTHJIaMMHOAH- 
THNMpHHa B cpeye aleTOHUTpuI — u- 
STHJIOBLIN sup: J — mMeTusTpuTMorna- 
HaTCHJaH +> -[MMeTHILUTHOIMAaHaTCHaHy; 
2 — TPUMeTHITHOMMaHaTCHaH ++ juMe- 
THJIJUTHOUMAnAaTCHaH; 3 —TpuMeTHATHO- 
WwuaHaTcwian ++ MeTHJITPHTHOWMaHaTCH- 


THTPOBaHHA TPEXKOMIMOHEHTHBIX CMeCeH Me- 
THITHOUMAHaT3aMeleHHBIX CcHmaHOB 0,1 M 
OeH3O0JIbHBIM PaCTBOPOM J[MMeTHJIaMHHOAHTH- 
TIMpWHa B cpefe ALeTOHHTPHI — AHSTHJIOBBIL 
abup: 1 — TpumeTuirvounMaHaTcuiaH = —- 
| JMMeTHJIUTMOIMMa HATCHJIa H-}- MeTHIIT pHTHO- 
WuwaHatcusaH (B oTHOWeHHH 1: 1: 1); 2— 
TPUMECTHITHOUMAaHATCHIaH —- JUMeTHIATHO- 
IMaHaTCHsIaH -+ MeTHJITPUTHMOMMa HaTcuaH (B 


sau; 4— KPpHBaHt 3aMeWleHHs aTOMOB 
xXJIOpa B aAJIKHJIXJIODCHIaHaX Ha THO- 
WHabaTHble Ppynribl 


oTHolWeHHH 1 : 2: 2) 


I€TKH O€CH3OJIbHbIC PACTBOPLI METHIXJIOPCHJIAHOB HW MpHCTyNaloT K THTPOBaHHlo 
pOaHHJOM aMMOHHA. 

IIpu sToM mpotekaeT OOMeHHAA peakIWA: B3AMMOCHCTBHA MeTHJIXMOpCHsa- 
HOB C pOJaHHJOM aMMOHHA COrlacHoO, ypaBHeHHIo 


(CH,),,SiCl,_, + (4— n)|NHySCN — (CHs),Si (SCN),_,-++-(4 —n) NHAC. 


PoaHuy, aMMOHHA JOOaBIAeTCA U3 OlOpeTKH AO TeX Nop, NOKa He HaCTYNUT 
peskoe MajeHve COMPOTHBJICHHA aHaIH3MpyeMoro pacTBopa, COMpoBoxaroulee- 
‘CA MIpeKpallleHHeM BbINaeHHA OcayKa xXJOpHya amMounua. IlocKkobKy npu mpo- 
BeCHHH JaJIbHeHWUX ONepalult U3ObITOK POaHHla AMMOHHS BPeeH, PCKOMeH- 
AyeTCA MpPeABaPHTeIbHO ONPeeIATh MOCpeACTBOM XOJIOCTOrTO ONMbITa HeOOxo- 
JMMbIM JIS 3AMeLLCHHA ATOMOB XIOpa O6beM podaHuya amMouua. locate orrut- 
POBbIBAHUA CMeCH METHJIXJIOPCHAHOB PpOJaHHJOM AaMMOHHA mpucrynawr kK 
THTPOBaHHIO MOJYYeHHBIX NpOAyKTOB 3ameuleHuHaA 0,1 M Gexns0ubHBIM pacTBO- 
POM MMeTHaMMHOaHTHNMpHHa. SaMepbl COMPOTHBJICHHA aHasM3supyemoro 
pacTBopa MpoBOLAT nMocde OvepeqHoro upHsMBaHuaA 0,0O2—0,04 ma peakTuBa. 

XapakTep KPUBbIX KOHJYKTOMETPHYeCKOrO THTPOBaHHA cMeceli MeTHATHO- 
I1MaHaT3aMelLeHHbIX CHJIAaHOB MpescTaBsieH Ha pue. | u 2. Ha puc. | npuBegensi 
KPHBbI€ THTPOBaHHA Pa3JIMYHbIX OMHAPHbIX CMeCeH MeTHJITHOLMaHaT3aMellleH- 
HbIX CHlaHOB. Ha puc. 2 mpeqcTaBseHbl KPHMBbIe KOHYKTOMeTpuyecKorO TUT- 
POBaHHA TPeXKOMMOHEHTHBIX CMeCeH MeTHJITHOWMaHaT3aMeLIeCHHBIX CHJIAHOB. 
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AHaJIM3 KPMBbIX KOHJYKTOMeTPH¥eCKOrO TUTPOBAHHA MOKa3bIBaeT, YTO B 
PpBy!o O4epeAb OTTUTPOBbIBaeTCH THOMNAHATMPOM3BOHOe, MOyyaemoe U3 
THIXJIOPCHaHa, COjlepKalllerO HaHMeHbIllee 4YHCO aTOMOB XJIOpa. 3aTeM 
HTPOBbIBaeTCA JMMeTHIAUTHOWMAHATCHaH HW, HaKOHell, MeTHMJITPUTHOIHa- 
TCHJlaH — MpOM3BOHOe METHJITPHXJIOPCHaHa, COfepxalllero B MOseKysIe 
faMOOJIbINee YHCIO aTOMOB XJIOpa CpeAH BO3MOXKHKIX METHXJOPCHIAaHOB. 
| OKCHepUMeHTaJIbHbIM MyTeM yCTaHOBJICHbI HAaMMeHbINMe KOJIMYCCTBa MeTHJI- 
|IOPCHaHOB, KOTOPbIC MOXKHO ONpeseUTh B CMeCH MpelwlaraeMbim MeTO- 
om: (CH3)sSiCl He menee 0,0055 r, (CH;).SiCl, ne Menee 0,0025 r u 
‘H,SiCl,—ne Menee 0,0023 r B 12Ma cmemlaHHoro pacTBoputens. B ciryyae 
YeHb BbICOKHX KOHUCHTPallMH MeTHAXIOPCHMaHOB aHaIM3HpyeMblii pacTBop 
jeyer pa3s0aBJaTb. 

PesyJIbTaTbl KOJIMYECTBEHHOFO aHaslu3a OMHAPHbIX CMeceH MeTHJIXJOpcHa- 
OB MpedcTaBieHb! B TaO7. |. 


Ta6Omuna 1 


PesybTarTbl KOJIHYECTBCHHOTO aHaJIH3a OMHapHbIx cmeceu 
M€TH/IXJIOPCHJIAHOB M€TOJOM KOH] YKTOMeTPpHyeCcKOrO THTPOBaHHA 


OSS aA terete Beano. i pene He: mae 
A 1) (CHs)sSiC1 0, 00423 0,00423 0 
(CHs)2SiCle 0, 00320 0,00314 —2,0 

2) (CHg)3SiCl 0 ,00538 000544 -+0,6 
(CH3)eSiCle 0, 00412 0, 00407 PAGS 

B 4) (CHs)2SiCle 0, 00320 0,00315 Sy 
CHsSiCls 0,00228 0,00234 +0,9 

2) (CHg)2SiCle 0,00412 0 ,00420 +2,0 
CH3SiCls 0 ,00342 0,00346 +1,2 

B 14) (CHs)sSiCl 0,00423 0,00428 +1,2 
CHsSiCls 0, 00228 0,00232 +1,8 

2) (CHs)sSiCl 0, 00538 0,00538 0 
CH3SiCls 0, 00342 0 ,00346 +1,2 


Jjauupie Ta6. 1 nmoKa3bIBa}OT BO3MOKHOCTb C JOCTATO“HOH TOUHOCTHIO Mpo- 
BOJMTb Me€TOJOM KOHJYKTOMeTPHYeCKOFO THTPOBaHHA aHaJIH3 JBYXKOMMOHeHT- 
HbIX CMeCeH MeTHJIXJIOPCHaHOB. OTHOCHTeIbHad OWHOKa OnpesemeHHi--2 %. 

PesyJIbTaTbI KOJIMYCCTBCHHOFO aHaJIM3a TPeCXKOMIIOHCHTHBIX CMecelt MeTHJI- 
XJIOPCHMAHOB MpecTaBJIeHb! B TaOu. 2. 


MAO gum 2 


PesyabTaTbl KOJIMYeCTBEHHOTO aHaNH3a TPeCXKOMMOHEHTHBIX CMeCcell MeTHIXJOPCHaHOB 
MeTOJOM KOHJYKTOMeTpHuecKoro THTpPOBaHHA 


SEE SS es 2 ad Beaver Hab Kero, aa Goctes seen S beaoty PlaHAcHe, eee 
4) (CHs)3SiCl 0,00423/0,00423} 0 2) (CHs)sSiCl Mone 0,00212| +-0,6 
(CHs)eSiCl» 0,00320 | 0,00316 | —1,4 (CHs)2SiClz 0,00320 | 0,00824) +1,3 
CH3SiCls 0 ,00228 | 0,00234 | +2,0 CH3SiCls 0, 00228 | 0,00224 | —1,9 


Jiauupie Ta6. 2 mMoKa3bIBaloT, YTO B CJyyae TPEXKOMMOHEHTHBIX CHCTEM C 
HOCTATOUHOH TOUHOCTbIO MOXKHO MPOBOJHTb KOJIMYCCTBCHHbIM aHaJIH3 KaxKOTO 
KOMMOHeHTA, BXOJAMLerO B CMECb, eCJIH KOHICHTPalHH MeTHJIXJIOPCHaHOB He 
HWKe IIPeIeIbHbIX. OTHOCHTebHAaA OWIHOKA OMpeseeHHH OTACbHbIX MeTHIJI- 
XJIOPCHIAHOB B TPCXKOMMOHEHTHOH CMecH NO mpeqaraeMOMy MeTOJly cocTaB- 
nmaeT —+2%. 
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Taku4M O6pa30M, MpeO*KeHHbIH MeTOJ, KOJIMYECTBEHHOFO ONpeeeHHA ad 
KHJIXJIOPCHJIAHOB OTJIMYaeTCA ObICTPOTOH BbINOJIHCEHHA HM TOUHOCTbIO H MOKe 
ObITb C YCNe€XOM MPHMeHeH [WIA aHaJIW3a HHAMBUYaJIbHbIX aJIKMJITHOWMAaHaT 
CHJIaHOB H HX MHOFOKOMMOHEHTHBIX CMeceH, cmoco6bl Aud@depeHuMpoBaHHor 
onpefevIeHHA KOTOPHIX B JIHTepaType He OMNHCaHbl. 


MockoBCKHH XHMHKO-TEXHOJIOrHYeCCKHH HHCTHTYT Tloctynuso 
um. JJ. HW. Menzeseesa 23 XII 1959 © 


HWMTHUPOBAHHAA JIMNTEPATYPA 


1A.TI. Kpewxos, Kpemuniioprannueckuve coeqvHeHua B TexHuKe, 2-e u3g., M., 1956 
7A. Tl. Kpemxos, B.A. Bopxu aop., Ananu3 KpemMHHHopraHMuecKkHx coesqHHeHUH 
M., 1954. 8 A.T]. Kpemxos, B.A. Bopk, Yen. xun., 28, B. 5, 576 (1959). 4C. B 
Caspuuano,B.T.Ulematreuxosa,A.M.Hemymosa, Sas. a6., 24, 287 (1958) 
5K, Friedrich, Chem. and Ind., 1957, 2, 47. 6 K. K. lon xos, Xumua u npak 
THUECKOe IPHMeHEHHe KPeMHHOpraHMveckux coeqMHeEHUM, Tp. Kondep., B. 3, JI., 1958, crp. 26 
77T. Takiguchi, Analyst, 83, 482 (1958). ST. ft akive woh, Heskiit came 
J. Chem. Soc. Japan, Industr. Chem. Sec., 62, 527, A 33 (1959). ° A. Tl Kpemxos, 


B.A. Bopk, Jl. A. IIpapKosa, Haygn. fOKJ. BBICII. WKOJIbI, XMM. H XMM. TeXHOM., 4, 
727 (1958). 
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Hornage Akagemuu nayx CCCP 
1960. Tom 131, Ne 6 


XHMH A 


B. WH. MAXEEBA u B. B. BPEMLLHC 


H30TEPMA PACTBOPMMOCTH BOPOrMAPH]A HATPHSA 
HW FHAPATA OKHCH HATPHS B BOE TPH 0°C 


(iT pedcmaerexo axademuxom H. H. Yepuaeevim 24 XII 1959) 


Boporugzpug natpus NaBHa, necmotpa ua To uTo Biepsple Opi Momyuen 
JMlIb B 1946 roxy, B TeyeHHe MOCIeAHUX JET yxKe Halen WupoKoe mpHmMenenne 
B KayecTBe M3OupaTebHOrO BOCCTAHOBUTeIA, MPOMeXxKYTOUHOTO MpoxyKTa pH 
MOY YeHHU BbICOKOKaIOPHHHbIX TOMIHB, HCTOUHHKa MOOpana HM KOMMaKTHOFO 
Bogopoyonocutessa (+). Bopornzpuy HaTpua XOpOulo pacTBOpAeTCA B BONE, JIMUIb 
H€SHaYHTeJbHO MOsBepraach ruyzpomnsy. IlpnOaBnenvuem menoveh rupspoms 
BOJHBIX PaCTBOPOB OoporuspHa HATPHA MOXKHO JOBECTH JO He3HAUHTeMbHOM 
cTelleHH, 2axke pu Temlepatypax, MpeBplliawul4x KOMHATHY!0 (7), PactBopu- 
mocTtb NaBH. Bs 0,1 N soyguom pacrsope NaOH B 3aBucumoctu OT TemMepatypbl 
(0 m0 —50°) usyyena Mexncenom (). Ilo ero RaHHbIM Mpu TemMepaTypax HuxKe 
36,4° B paBHOBeCHH C HACHBIIMeCHHbIM pacTBOpOM OoporMspusa HaTpHA HaXO- 
qutca jurugpat NaBHa-2H2O, a sBpmle sToH Temnepatyppl — 6e3Bo,HbIii 
NaBHa. Temnepatypa 36,4° npu qaBsenuu | atm. oTBeuaeT PaBHOBECHIO HaCbI- 
WICHHOTO pacTBopa Cc AByMsa TBepybIMu da3samu: NaBHa- 2H2O u NaBHa. 

Mpl BiepBble H3ydHJIM TouHy!0 M30TepMy pacTBopumoctH NaBHa — 
NaOH — H:Onpu 0°," npezctapaatollyio 3Ha4dHTeIbHBIM MHTepec Aa ycTaHoB- 
JI€HHUA YCNOBUU cTaOMNH3aNMM BOJH‘IX PacTBOpOB OoporMspuya HaTpHA U U3y- 
YeHHA YCJIOBHH BbIeeHHA CFO KPHCTAJOrMApaTos. 

B pa6ote mpumenssucb OopormzpHy HaTpHaA c coyepxKaHuem 99,8% NaBHa, 
NOJYUeHHbIM TBYKpaTHOH SKCTpakUMel 2XUKUM @aMMMAKOM TeXHHYeCKOrO TIpo- 
WykTa c cojep»xanvem 85% NaBHa, rugpat oxucn HaTpua B Bue 50% BogzHOrO 
pactBopa xumuyecku yuctoro NaOH (4) u cBexkequcTuJmpoBaHHan Bo,a. Hc- 
CJIEMOBaHve MPOBOLNOCb MeTOOM OMpeevleHHA COBMeCTHOH pacTBOpHMOCTH 
NaBHa u NaOH B Boje, B H30TePMMYeECKUX YCJIOBHAX, C OMHOBPCMCHHBIM XUMH- 
YeCKHM aHaIu30M TBepLO cbasbt m0 LIpeuemaxepcy (°) H ee MHKPOCKONMYeCKHM 
KOHTpOsiem. CTeKJISHHbIe COCYAMKH, CHaO>KeHHbIe MeUlaIKOH C MaCJIAHbIM 
3aTBOPOM HM OOKOBBIM OTBEPCTHEM JIA B3ATHA POO MOMellaMCb B TepMocrTar, 
B KOTOPOM CMECHIO JUCTHJJIMPOBaHHOH BOI M Jba MOAMepKuUBalacb TemMepa- 
typa 0°, c TounoctE1o + 0,1°. Bpemsa ycranoBjenHa paBHOBeCHA, NO TaHHbIM 
XMMMYeCKOTO aHaH3a, CocTaBaIO 2—3 uaca. PasfeleHne TBeEpAOH H *XUAKON 
(asbl MPOBOLMIOCh PUJIbTPOBAHHeM B M3OTEPMHYECKUX YCJIOBHAX Yepes NOpH- 
CTHIM (HJIbTp. 

XUMMUECKHM aHaIH3 KUAKOU cbasbl MH TBEPLOFO OCTAaTKAa MPOBOMJICA THTPO- 
pauuem 0,1 N HCl no merunoBpomy kpacHOMy JIA ompezerenna OOuleH me- 
JOUHOCTH M HoceqyrouluM THTpoBanuem 0,1 N NaOH, 3 MIpHCyTCTBHH MaH- 
HUTA, NO dbenomptanenny (°) — WIA OMpeeieHuA COMepKanuA OOpHOH KUCJOTH, 
oOpasyioulelica B pesysbTaTe MOMHOrO TuApoNM3a Ooporu“ypuya HaTpua. Co- 
qepxanne NaBH, spruncaasocb M0 aHHbIM aHallM3a Ha Oop, CoepxKanue 
NaOH — no pasuuue. 

Tee PacCTBOPHMOCTH TPOMHOM CHCTeMbI NaBHa — NaOH — H20 
mpu 0° (puc. 1) noKaspiBaeT, YTO M3 HACHINeHHOrO OOporHAPHAOM HaTpHA BOL- 
Horo pactgopa A (28,9% NaBHa), mo mepe yBemuenua cogepxKanua NaOH, 
Kpuctammusyetca urugpatT NaBHa -2HeO zo cocrapa, oTBeyalomero TouKe B 
(22,3% NaBHa, 22,5% NaOH), nanee — OesBogubiit Ooporuapul jHaTpusa MH, 
HauwHad c cocTapa, oTBeyatoulero TouKe C (12,3% NaBHa, 44,4% NaOH), 
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MOHOFHLp at rugpata okucu uatpna NaOH -H2O. Kpome NaBHa OH 
NaBHa un NaOH -H2O0 unkakux Jpyrux TBepyzbIX Pas B PaBHOBeCHH C HaCl 
I€HHBIM BOJHBIM PpaCTBOPOM He OOHapyxKeHO. 

SacuyKHBAaeT BHUMAHKS YaCTb KPUBOM KPUCTaM3alMN NaBHa :2H20, mp: 
yleraioulad K TouKe o6e3BoxKuBaHHA B. IIpu qo0aBueHHu K HACbILLeCHHOMYy pa 
tpopy NaBHa rugpata OKHCH HaTpHsA MO 3aKOHY DeHCTBUA MaCC C/eMOBAJIO € 
OKULATh MOCMELOBATeIbHOTO YMCHbINEHHA PaCTBOPMMOCTH AMTHApata. Oynar 
mlocmennee Ha6l0qaeTCA TOJIbKO B Haale KPHBOH, 3aTeM PpaCTBOPHMOC) 


NaBH, 


{\/ 
/\TIMININ ZN, 
AN / NII SZNZ\ 


off i} IX AN 
BS 
ae: 


BOO 
/ BESO / 
H,0 Uy 20 JO ibe 50 60 

Puc. 1. W30repma pacrsopumoctu NaBHa u NaOH B Boze mpu 0° 


NaBH4-2H2O 3amerHo Bo3pactaeT c yBeM¥eHHeM KOHeHTpanun NaOH B pac 
TBOPe, 4TO, BOSMOXKHO, CBA3AHO C OOPpa30BaHHeM M@XKAY KOMIOHEHTAMH KON 
TIVIEKCHOrO COeIMHEHHA, YCTOMYHBOTO TOJIbKO B pacTBope. 

Tlonyuennad H30TepMa pacTBopuMocTH OoporMszpusa HATPUA MU PHApAaTa OKUC 
HaTpusA B Boe pH O°, nepBaa cpequ AuarpaMM BOJHO-COJIEBbIX CHCTeM C y¥E 
cTHeM OOporHypHAHOTO aHHOHa, HapAyy C XapakTepucTHKOM CocTaBa Hach 
UL€HHbIX PaCTBOPOB HM YCJIOBHH BbIeCIeHHA KPHCTANJOMMApaTHEIx opm Oopt 
Tuypuya HaTpuaA wu ruApaTa OKMCH HaTPHA, yKa3bIBaeT Ha KPHCTaIMM3alM 
(pH oOMpeyejeHHbrx cozepxanuix NaOH) OesBoqnoro Goporuzpuga HaTpys 
JlocTaTouHo WHpoKand OGMacTb KOHICHTPalM, OTBeyaIOllad KPMCTaIMsally 
6esponHOoro NaBHa, ompeyzeiseT BO3MO%KHOCTh PapHHupOBaHUA TeXHHYECKO! 
Coporuypusa HATPUA MepeKpUCcTaIMsalHel CFO U3 BOAHBIX pacTBOpoB rugpa’ 
OKMCH HaTpua. 

VUuctutyT o6me nu HeopraHMueckow xumuu Tloctynuso 


um. H. C. KypHaxoga 15 XII 1959 
Axajemuu HayK CCCP 
WMTHMPOBAHHASA JIMTEPATYPA 
1 i. Xe p a, Beegenve B xumuto rugpugos, 1955, crp. 168. ? H. I. 
ECs Bit. wil setvale J. Aum Cheniusocsason 200 (1983). SVB ING cll 
on Sodium Borohydride, Copenhagen, 1954, p. 24. *M.U.Pasu 
vu ip., M38. Cexropa dbu3.-xum. ananusa AH ‘CCCP, 24, 281 (1954). > 
Mason,G.Stageman, J. Am. Chem. Soc., 71, 2777 (1949). § F. 
kers, Zs. phys., Chem., 11, 81 (1893); 55, 73 (1906). 
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Aormxann Alkagnemun nayx CCCP 
1960. Tow 131, N 6 


XHMHA 


O. A. HEMJIAH]| u axayemux AH JlarsCCP f. €. BAHAT 


~O MEXAHH3ME B3AMMOJEMCTBUA PAHUJIMOAO30COEAMHEHHA 
C HEKOTOPbIMH $-AHKETOHAMH 


Hogos06en30.1 (1) u ero npousBogune (auerar, dbropugz, 6en30aT) (II, X= 
-=CH,;COO, C,H,COO, F) uspectutr B OpraHHuecKOH XHMUMM Kak CBOeOOpa3sHble 
CHJIbHbIe OKHCJIMTeIM (*~*) H KaK HCXOMHbIe BeUlecTBa JIA MOMyYeHHA apHu- 
HONOHHeEBBIX cone (*-’). Han6onee yacro mpumensierca denuiiogqo3soaneraT 
(II, X=CH,COO). Peaxunu cbenunogzos0aerata nogpasyenawrTca Ha 7Ba 
nojtuna. Bo-nepBpix, pH B3aMMOJeHCTBHM CO CIIMpTaMH, &-rIMKOJIAMH, aMH- 
HaMH BbIABJIAIOTCA eCFO OKHCIAIOMUIMe CBOHCTBa H OOpasylOTCA COOTBETCTBYIOMNINe 
KeTOHbI, a30COeMHEHHA H Apyrue mpoxyKte (1~%). B Takux peakuuax dbeHuu- 
WOJO30alleTaT BMOMHE COOTBETCTBYET TeTPaalleTaTy CBHHIUa, HW QWIAt OObACHeHHA 
xojja peakynu Ilocakepom c corp. Obl BLILBUHHYT pawukaJIbHbIt Mexanuan (8,°). 
Ileppot cTyneHbio peaKIHH ABJIAeCTCA OTULEMJICHHE MOJIEKYJIbI YKCYCHOM KUC- 
JIOTLI, BTOPOH — pacnay npomexyTouHOrTO mpokykTa cormacHo culemyromen 
cxeMe: 


CHsCOO. —CH,COOH 
= CsHs SS IR fi CgHs > Re+ CH3COOe«++ CgH;J. 


| 
OOCCHs 


Bo-BTopbix, (PeHHAHOLOZ0aLUeTaT B MPHCYTCTBHH CHJIBHbIX KHCJIOT cnocobeH 
pearupOBaTb C apOMaTHY¥eCKHMH YyrvieBoopoyamu, COpasyaA HOMOHMeBHIe COM. 

@MakTHYeCKH 06a THMa PeaKUMH OCHOBBIBAIOTCA Ha OOUleH CxXeMe, KOTOPaA 
3aKJIOUaeTCA B CJIeMYIOUleM: a) OTPbIB NOABUXKHOTO MpoTOHa HM OOpas0BaHHe 
COOTBETCTBYIOWLErO MPOUSBOAHOTO JBYKOBaJIeHTHOTO iowa, 6) pacnay WJM CTa- 
OuIM3alLUA MPOMeXKYTOYHOTO MpOLyKTa, YTO 3aBHCHT OT XapakTepa HOBOM CBASH 
tion — suement (C, N, O) u mpucytctsyrousjero anvoua. McceqoBpaHuble peak- 
WAH (eHuMHOMOZ0aleTaTa C HeEKOTOPHIMM B-7HKeTOHAaMHM BHOJHE CorsacylorTca 
C yKa3aHHbIM BBILIe Me€XaHH3MOM. : 

Yxxe panHee HaMH ObIIO COOOUIeEHO, YTO AHMeOH pearupyeT Cc HOZ0306eH30- 
JIOM ¥ (benusionosc@tTopuyzom (II, R = F), o6pa3ya BHyTpeHHIO1I0 HOAOHHEBY1O 
cob 3HOMATGeTanHOBOrO: Tuma (III, Ry= Rz= CHs) (7°). 


Kx, 89 
O 


(ONERU (Gu 


Takum xe o6pasom pearupyeT 5-cbenusmMkorekcaHAHOH-1,3, oOpasyxA cooT- 
BETCTBYIOllee HOFOHHEBOE MPOH3BOHOe (UGS Rap Ee Roe CsH;) (12) epi 
NepeHeceHuu STOL peakWMH Ha Apyrue B-AUKEeTOHBI OKAa3a/l0Cb, YTO HOJOHMEBEIX 
COCIIHHEHH BbIJeIMTb He yAaeTca. BDpwid UCcMeLOBaHbI alleTHJalleTOH, THOeu- 
30vuMetaH, HHAaHANOH-1,3, 2-pennmnHyanfuon-1,3, a Take alleToyKcycHblit 
3:)up H MaJIOHOBbI sup Kak NpecTaBUTe B-KeTospHpos. B 3aBHCHMOCTH OT 
NOJBHXKHOCTH MpPOTOHOB HCCeEOBAHHbIX COCAMHEHUM PeakIlHA C (peHuHOR030- 
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alleTaTOM OCYILECTBIACTCA C OOJbILMM JIM MeHbUIHM TeMJIOBbIM SppeKTOM, H Bi 
Bcex cylyyadx OOpasyerca Ho_6eH301. Bropbim mpoxyKTOM peakIMH B Ciyda 
jluOeH30HIMeTaHa HM (eHHJIMHAaHMOHa OKa3saJIHCb 2-alleTOKCHMPOH3BOJHBbI 
{IV u V). 


86 86 
O " O 
re) lE bo tl 
ye I OS Cae aa 
=< @ 
CH; oN \. fos yy 
H—C—OOCCH, C 
a 
C.Hs—CW a owen \ 
S 3 
Oo (IV) \| (VI) 


Oh AYA) 


2- AneTOKCHJHOCH30HJIMeTaH B JHTepaType u3BecTeH (1”), acTpyKTypa Halle 
rO MpOLyKTa JONOMHUTEMbHO MOATBEp*K eva U.-K. cnekTpaMu. 2-AneToKcuenu 
MHJaHHOH MOJIy4eH BCTPeYHbIM CHHTe30M H3 2-OpoM*PeHHIHHTaHANOHAa Hi alle’ 
TaTa' KaJIHA, M ero CTPyKTypa NOATBep Kena U.-K. cnekTpoM. MHwanANoHn OOpa- 
30BaJI IIPOAYKTHI, KOTOPhIe He yalOCb UJCHTUPUUMPOBATh. Crel{HaJIbHbIle OMBITH' 
alleTOKCHJIMPOBaHHA alleTualleTOHa HM alleTOyKcycHoro si*pupa He Ob nOcTaB- 
JI€HbI, a PeaKIMA alleToyKcycHoro acupa, alleTHMalleTOHa MH Tak%Ke JHOeEH3OMI- 
MeTaHa C (PeHHJHOLO3Z0aleTAaTOM Oblia OCYULeCTBIeHa B IIPHCyTCTBUH NHpHAMHa. 
Oxka3aJl0cb, UTO 43 MpOAyKTOB peakUMN yaeTCA H30JIHPOBaTb SHOJATOeTAMHbI 
NHpHAMHNeBHIX B-WHKapOOHHJIbHbIX coequHeHHH (VI). : x 

Take CoeqHHeEHHA MOrsIH OOpasOBaTbCA KaK MPOLYKTHI rerepOJMTHYeECKOTO 
pacnaya COOTBETCTBYIONIMX HOMOHHEBbIX COeMMHeEHHH. CieqOBaTesIbHO, C OOVIb- 
WOH BePpOATHOCTbIO MOXHO NOWNaraTb, uTO B MepBoH (hase peakIHU PeHHMHOLO3O- 
auetata c B-7ukKapOOHHJIbHbIMH COeMHeEHHAMH OOpasyeTcaA C-HOOHHeBOe 
mpousBoqHoe. MoxHo nowaraTb, uTo Te B-aNKapOOHMJIbHbIe. COEMMHEHHA,’ KOTO- 
Pble CNOCOGHHI CyILeCTBOBaTb B SHOJIbHOL (hopMe, pearupyloT yepes Hee c MOcIe- 
Ayr1ouleH SeKTPpOPHIbHOM aTakOH yrsepoqHoro aTOMa AKTHBHOH MeTHJICHOBOM 


ne a 
rpynnpl. Ilomaraerca, uTO aTaKYIOWHM areHTOM ABJIAeTCA KaTHOH C,H,— J — 
OOCCHs, Quis o6pas0BaHuA KOTOPOTO HeOOXOAHM NMOLBYXKHbIM mpoToH. Ec 
OpaTb com B-,HKeETOHOB WIM peaKI{HIO MPOBOZUTb B NPHCyYTCTBHH akIelTOpOB 
MpOTOHa (TPHOTHJIAMHH, MMPHAHH), CKOPOCTb peaKIMH 3HaYHTeIbHO YMeHb- 
WaeTcs. 


OH. Ov-J—C, ° 
OP Giks q  , OOCCHs 
ue OOCCH, _& ‘ooccu; le 
N Yi -CH;COOH 3 Cols 
Pe + ECs Oct aoe 
= OOcCcH, ues rit _ 
O b O (vu) 


B pesysibTaTe peakuuu OOpasyetca HonoHneBasd Cob (VII), KoTopaa moxeT 
WJIH CTAOMJIM3HPOBATbCA B BUC BHYTPeHHeH CoM MIM pacnagaTbea. B mpucyr- 
CTBHH NMpHMHAa OCYILeECTBIAeTCH THIMUHbIN reTepowuTuYecKHit pacnay. O6- 
pasOBaHHe alleTOKCHMPOM3BOAHHIX MOPIO OCYILeCTBHTbCA KaK TeTepomHTHUeCKH, 
TaK MH POMOJIMTHUCCKH. 

CreqopaTesbHo, peakuuaA dennsiomosoauetata c $-1nKapOOHMAbHBIMM CO- 
CIMHEHHAMH ABJIACTCH HOBbIM TOATBEPAKeCHHEM JBOHCTBEHHOM peaKIMOHHOL 
CMOCOOHOCTH MOCeNHUX M He TepBblit pa3 BbIABJeT rly6oKoe pasimuMe MeExTY 
CBOHCTBaMu B-MKeTOHOB WuKJoreKkcanjuon-1, 3-ro pala u pyrux uccreqoBaH- 
HbIX rpynn. [lepppie 1a2Ke B MpHCyTCTBUM MMpuAMHAa OOpasyi0T TOMbKO BHYTPeH- 
HIOIO HOJOHMeEBYIO COJIb, a B-MKeETOHbI HEWMKIMYeCKOrO HM MHAaNMOHOBOrO 
pAqa — NpOAyKTbl pacileneHHd. QTO OTMH4YHE MOXKHO OOBACHUMTb OCOOEIMH 
CTPyKTYPHbIMM (akTOpaMM WK JOreKcaH_MOHOB-1,3, AIA KOTOPBIX BO3MO%*KHA 
upesBpluaiHO ObicTpad BTOPHYHAA SHOMM3aLMA. ITO HeEOAHOKPaTHO OTMeueHC 
pH THTPOBaHHM TNOCeqHUX Opomom (Hosyyaetca 196% sxHoma) (23). MoxHo 
Le dee Ha OOMbINOe CXOACTBO CBOHCTB IHKMOreKcaHAUOHOB-1,3 ¢ dexo- 
Jamu 
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Ta6buuna 4 


XapakTepucrukKa NOwyYeHHEIX BeLecTB 


MakcuMyMbl. u.-kK. 
Behtecrso ee one Hatigze-| Buruncseno, Fine PONCE rake 
BbIXO, % HO, % % CHLGH aa TBepAbli, cmt GHaL ee. ‘ 
3 CMS 
WeTOKCHH- Beciperuniit Ciz7Hy4O 1582 
6eH3OHIMeTaH 93—94° |C 72,63 C'72,32. 1508 a 
Dee) WIE 4585) Ey 2696 1691 (95) 
80% 1753 (92) 
{ 
AvetoKcu-2- | Becuperusrit + Cy7Hy20, 4592 (50) 
(eHH INH WaH- 164—165° IC 72,08} C 74,33 1724 (90) 
quou-1,3 47% E4529) tl 4,20 1744 (89) 
HOMATOeTAHH TemMHOo-xKeJI- , — 
NMpuyuHNAN- Tue > CagtlisO2N eae cone 4480 (100) 1497 (100) 
Gensounmera- | 242—214° |N 4,62} N 4,65 |b 342(9240) | “ysa5(goy | 1553 (44) 
Ha BAY? (C2) 1584 (53) | 1626 (20) 
| 67% 1628 (52) 
HOIATOeTAUH TemHo-xKem- 274 (19300 
aes a Cy Hi 02N { ae acy 1544 (100) | 1542 (89) 
alleTHJIalleTo- ats N 8,03 N 7,914 B kucaon 
Ha % cpeje 1583 (84) 1582 (28) 
2956 (12600) 1627 (69) 1628 (21) 
HOMATOeTAUH TemHo-2Keu- 257 (18500) 1511 (80) 1533 (65) 
nupununuit- reli GirHigO3N { 376 (850) | 1627(57) | 1624 (41) 
aueToyKcycHo-| 414—119° |N 6,33 N 6,76 B kucaon 
ro aupa 24% cpeze 1670 (84) | 1654 (43) 
231 (8700) 1704 (66) | 41718 (43) 


* B autepatype (18) ~ 250(10500) u ~ 320 (10500) 6e3 ykasaHHA Ha pacTBOpHTeWb 
} CKOOKAX MaHbl: Wid y.-(). CMeKTpOB — 3HaveHHA €, JIA M.-K. CIe€KTPOB — IpOWeHTH 10 
NOULEHH A. 


Tonyyennple NupHAMHHeBLIe 2HOATOeTaHHBI (VI) UpeqcTaBAlOT COOOK *KeN- 
ple KPHCTamMuecKue BeulecTBa. I]pousBoqHoe AuOeHsousmetana (VI, Ri = 
= Re =C,H;) B sautepatype ussectuo ('). IlpousBogupie alleTusalleTtoua 
VI, Ri = Re = CHs) uw aneroykcycnoro adupa (VI, Ri = CHs; Re = OC2H;) 
a BOSyxe ObICTpO MpHTAruBaIoT Bary, TEM CaMbIM CHJIbHO CHH2Kad TOUKY Ma- 
NeHua, TOUKa WWiaBJIeHHA 3THX COPEMMHEHUH He MPHTOAHa JIA UX TOUHOM XapaK- 
epHCTHKH. 

SuHONATOeTAHHEI OXAPaKTePH3OBaHbI YJIbTpa:voOMeTOBbIMH UM UNppakpac- 
bBIMH CHeKTPaMu NOrsouleHusA. Y.-c). CMeKTPbI CHATHI B HEHTPaIbHOH H KUCJON 
pellaX MH MOKasbIBaloT HHTepeCHy!0 KapTHHY MO CpaBHeHHIO C MOPJIOMeHHeM 
aMHX B-,UKapOOHWJIbHbIX COeEAMHCHHM. BpiaBsIAeTCA 3HAYHTCIbHBIM THMCOXPOM- 
pi capur K-nomocbl 9HOJIATAaHHOHHOH CHCTeMbI, NpHMepHO Ha 20 Mp, 4TO 
ObACHACTCA H3MCHEHHEM SJIEKTPOHHOM CTPYKTYPbl SHOJATAHHOHA B JaHHbIX 
yomaToOeTanHax (11). B Kucao cpefe SHOUATOeTAMHbI NOKAaSbIBalOT CHJIbHbIM 
[BHT MaKCHMyMa MOMJIOMeHuA, YTO CBAZAHO C OOpasOBaHHeM HCHOHUSHPOBaH- 
oft bopmpr. Mutepecno, YTO MaKCHMYM MOYVJIOWeHHA HCMOHH3HPOBaHHOH opMbl 
ionsTOeTanHa HuxKe Ha 10 Mu MO CpaBHeHHIO C MOPIOMLeHHeM 9HOJIbHO dop- 
bl camux B-7MKapOOHWJIbHBIX COCLMHCHUH HM COBMawagT C MOTMOWeHHeM TpaHc- 
IOJIbHBIX 3UpoB (1°). CmeqoBaTeNbHO, MOPMOMLeHHe SHOMOB alleToyKcycHoro 
bupa H allernualeToHa CBUJeTeLCTBYeT O IWHC-OpMe, a MOTVIOM\eHHe HCHOHH- 
{POBaHHbIX (POPM SHOJATOeTAMHOB NMPHAMHUA CBUJETEILCTBYeT O TpaHC-KCH- 
urypauuu mocteqHux. Ucksiovenne cocTaBuaeT SHON ATOCTALH u6eH30nN- 
eTHIMMPHAMHUA, CHeKTP MOPOULeHHA KOTOPOTO B KHCOH Cpewe XapakTepH- 


ro 
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3YeTCA TOJIbKO OJHUM MaKCHMYMOM MIOTJIOUleHHA B HHTepBawle 250 Mp. STO CB 
JeTCIBCTBYET O Pa3IOXKeHHM BeeCTBa, TaK KaK BC€ NPOMSBOLHbIe AHOCH3OU 
MeTaHa XapakTepH3ylorca JBYMA MaKCHMyMaMH morsouleHnsa (+7). 

W.-K. CMeKTpPbI NMOPIOWeHHA HCCeOBAaHHbIX 9HOJIATOeCTAHHOB B OOWAaC’ 
JIBOHHBIX CBA3eCH NOKaSbIBalOT CJIOKHY!IO KapTHHy, NOKa TPyAHO HHTepImper 
pyemy1o. Bce-TakH HHTepeCHO OTMETHTb THNHGHOe NOBeAeHHe NOTIOMWLCHHA Ka 
OOHHJIbHBIX PpyMl HCCeqOBaHHbIX CHCTeEM. QHOATOeTAMHbI MMPHAHHHA alleTH, 
alleToHa H JMOeCH30HIMeTaHa He XapaKTepH3YIOTCA NOFMOWeHHeM B OOBIYHC 
MHTepBasle KapOOHWJIbHbIX rpynn. HanpoTus, mpousBoqHOe alleTOYKCYCHO) 
aupa XapaktTepu3yerca noromwjenuem mp 1718 u 1654 cm7?, 4To cBuy 
T@IbCTBY€T O 3HAYUHTEIbHOM COCpeMOTOUCHHH 3apAsa Ha aTOMe yrslepota ai 
THBHOH MeTHJeHOBOM rpynmbl. CieqoOBaTeIbHO, CM€KTPbl MOTVIOWeHHA HCCI 
TOBAaHHBIX 3HOJATOETAMHOB NOLTBEPKAAloT, YTO MOKAINSalUA 3apsya B SHOMA 
AHHOHHBIX CHCTEMAX 'B CHJIbHOL CTeMeHH 3aBHCHT OT CTPYKTYPHbIX (akTOpPO! 


PwxckuH MmoMTeXHHYeCKHH Tlocrynus0 
HHCTHTYT :30 XI 1959 
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XHMH A 


A. A. MOHOMAPEB, H. Tl. MACJIEHHUKOBA, H. B. AJIAKHHA 
uv A. fl. KPHBEHbKO 


CHHTE3 WH HEKOTOPBIE KATAJIATHUECKHE MPEBPALWEHHSA 
| NEPBMYHbIX ®YPAHOBbIX AMHHOB 


(ITpedcmaeneno axadenuxom A. A. Baaanduneim 29 XII 1959) 


Ileppuunble aMHHbI (PypaHoBOrO psa, coxep Kalle amMuHOrpynny B OOKOBOH 
el, OObIYHO MOJyyaloT NMOCPeACTBOM KaTaJIMTMYeCKOrO THAPHpOBaHHA HAH 
OCCTaHOBJICHHUA OKCHMOB COOTBETCTBYIOUHX (PypaHOBbIX aberHAOB HIM Ke- 
TOHOB. | ae ey, 

[pyro nyTb CHHTe3a AMHHOB COCTOHT B BOCCTaHOBHTeJIbHOM AMHHHPOBaHHH 
IPCCIbHBIX H HEMPeebHBIX aJIbAerUAOB M KeTOHOB B MIpHCyTCTBUH aMMUMaka. 
[IpHMeHHTeIbHO K KapOOHWJIbHBIM COeAMHEHUAM (bypaHOBOrO psa STOT MeTOR 
Maio H3syyeH. HsBecTHo nouwyyeHHe TAKUM IyTeM @ypdypusamMuna uz cypdy- 
pola (*), a TaK2Ke HECKOAbKHX CbypaHOBbIX aMHHOB U3 a-B-HeMpeseNbHbIX dy- 
DAHOBLIX KETOHOB (’). . : 

Tloqpo6uoe usyyeHve sToro MeTOfa MO3BOMO NaM YCTaHOBHTb, 4TO. 
HOCPeNCTBOM THAPHPOBaHHA NOX WaBJIeHHeM B AMMHAYHO-CIHPTOBOM pacTBOpe, 
B IIPHCyTCTBHH HUuKeaA Penes JerKO MpeBpalllaiwoTcd B COOTBeTCTBYIOUHe~ 
MepBUYHbIe (bypaHOBbie AaMHMHbI He TOJbKO a-B-MOHOHeMpesevIbHble (ypaHo- 
3bIe KETOHbI (BbIXOZb! 20 86% TeopeTuueckoro), HO H JHeHOBBIe KeTOHBI (BBI- 
Komp! 20 84% Teoperuyeckoro). Ha npumepe alleTuidypana Oblwio TakxKe M0Ka- 
3aHO, UTO HU MpesembHble dypaHOBble KeTOHbI, CcOfepxKallwe KapOOHHJbHYy!O 
‘pynny B mogomeHuH | oT dypaHOBorO WHKJa, ialKO MpeBpalllaiorca B nep- 
sHUHbIe bypaHOBble aMHHbI. TuyqpHpoBanve (ypaHOBOrO WHKa B 3THX yCJO- 
3HAX HE MpOHCXODHT. sete 
Takum o6pa30M, ycTaHOBJeH OOM XapakTep STO PeaKI[HH, C MOMOLIbIO 
<OTOPOH pasHOOOpasHble Mpese/IbHble HM HeMpesebHbIe PYPAaHOBble KeTOHBI MO- 
‘YT ObITb C XOPOLIMMH BLIXOJaMH MpeBpallenbl B NepBHUHbIe AMHHBI C NOMOKe- 
ivemM amunorpynnsl 1, 3 M5 B OOKOBOH Wenn: 


fp .. Cie Ct Gah Be og: > [ ; (Gia = CH), Cr 
\ 0% MeOH, NiR No fe 


n=0, 4, 2; R =H, CH;,.CH, —-CH (CHs)2, CgsHs u Ap. 


Baxkuelitmme cBolictBa HU aHaJH3bl MOJLYYeHHbIX TaKHM IyTeM (bypaHOBbIXx 
\MHHOB TIpHBeseHb! B Tad. 1. B Heli 2%Ke yKa3aHbI HEKOTOpbIe PUsHyeCKHe KOH- 
rant N-alleTHJIbHbIX IPOW3BOAHBIX ITHX AMHHOB, JerKO OOpasyIOUAXCA C BEIXO- 
lom\qo 94% TeopeTHuecKOro TIpH eHCTBUM Ha TocmeNHHe YKCYCHOFO aHrHApHa. 
“HIPOreHUsallUsAt He 3AMCLLCHHbIX MPH a30Te MepBUYHBIX PyPaHOBbIX AMMHOB Hay 
iukesiem Pees mpoteKaer cJ102%KHO. Oquako N-alleTHJIbHble MPOWSBOJHbIe aMH- 
[OB JerKO THAPUPYIOTCA B pacTBOpe AMOKCaHa NO COOTBETCTBYIOMMX MPOUSBO]- 
(bIX TeTparuApoypaHOBbIX AMHHOB B OTHOCHTebHO MATKUX ycoBMAx (NiR 
0—120°, napsenue H, 0 100 aTM.). OMbLIeHHe alleTHJIBHBIX MPOM3BOJHBIX TeTpa- 
WApotpyPaHOBbIX aMHHOB OCTHTaeTCA NOCpeACTBOM HarpeBaHuA UX CO CHMp- 
OBbIM PaCTBOPOM eKoro HaTpa Jo 170° B aBToKuJaBe. 

Be crag Papa eH. [ieee a R 
(CH)2,— CH —R > 2 (CHs)y cH R =A (CHe) 4 nee 
NHCOCH, 7 NHCOCH, NH, 
9* 1355 
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Le 


ny) 


Ta6Onuua 


MusuyeckHe KOHCTAHTbl H aHaJIH3bl (by paHOBbIx aMHHOB 
N-AnerTuJib 
MRp N, % HbIe pons 
De Klee BOJHbIe 
CoequHeHne ve ay a 
oC tax T. KET 
Halig.| BHIY. |Hauy.| BHIY. °C/mm 
—— [ 
|| 76—71/60 \1,477 AES: 7/10 [a 
ZC Ser. 7677/60 |1,4770]0,9986] 31,50] 31,83)}5°74 [12,60 | 136—-187/10 |48: 
No” | , 
NH, 
7 thie 10,23 |, 
U Je tcra cH on, 85/18 |1,4763]0,9629] 40,77| 41,07|'g°95 [10,06 | 163—-168/18 |54: 
NH, 
| B CH,),— CH — CH,— CH(CH,). | 410—114/10 [1,471010,9250] 54,47] 54,92) 2°22 | 7,72 | 178-179/10 Jaa 
MO ae 7h 
NH, 
pe hs i HES 
| Leis | 119—120/10 |1,5086|1,0207| 52,35] 52,72) 2°22 | 7,81 | 172-174/3 49) 
Sor Nek rata / Po) > 70 , 7,68 » é 
| 
e/a es 98—100/10 |1,4742|0,9400} 50,06] 60,31] $43 | 8.87} |B 
NH, : 
| Fe 8 3, MR La aes 
No4 a {32—133/10 |1,4710|0,9232] 63,43] 64,46] 9°67 | 6,68 | 197—198/10 |17- 
2 
(PAYA se erty. 137/3  |1,5370/1,0265] 69,76| 69,80/ ©72° | 6,41 |205—208/2, 5|80- 
No 5,84 
NH, 


@u3svueckve KOHCTAHTHI HM aHaJIH3bl TeTparuApody pakoBbix 


Ta6auna 2 


aMMHOB H UX N-alleTHJIbHBIX 


TlpOHSBOJHBIX 
MRp Cc, % H, % N, % 
T. Kun., 20 20 ‘ uy 7 x 
COVEELE Caan | «te en | ames 
s ia} s aq SS a 4 ee) 
a feo} a [2] er} fee) iso) ise) 
ye (Ch).- CHes Cy 139-—141/2 | 4,4741|1,0086] 51,621 51,44 eee 64,86 oe 10, 27/7, 55|7, 57 
NHCOCH, 
| - 67,75| _ | 40,97 
lea (CH.)4— CH — CH, 1S 41,4725) — — — | 67,88] 67,57] 10,00} 10,87/6,6216, 56 
NHCOCH, 40—42 
eS ) 
eae ti faota 69,021 10,44 5,97 
aaa FAN mi sae 69,19] ©9274) yo7o8) 10,21)6?94|6,24 
NHCOCH, 
ie CHA). ene _96/18 57010 99 loys th 6600 ben 41,4: 
\o/7 (Chee : Ch 93—96/18 | 1,4570]0,9253] 42,45) 42,00] P23) 67,13 Hes 11,88 oa 9,79 
NH, 
| i. (CH ) aed CH — CH 82—84/3 1, 458510. 9 } 99 69,84 > q 12,27 « W eenstes 5 
NO 2)s ) ue f ,458510, 9134) 51,22) 51,68 70,25 70,06 12°43 12,367’ 97 8,18 
NH, 


Hexoropple cBolicTBa H aHaJIM3bl TeTparuspodypaHOBbIX aMHHOB u ux N- 
€THIbHbIX MPOM3BOJHbIX TIpHBeeHbI B Tabs. 2. 

Bce amuubl (pypanosoro paya u ux N-allerHsbHbie IpOH3BOLHbIe, He3aBHCH- 
}O OT NMOJIOXKCHHA AMHHO- HM aMMJOrpyiilibl OTHOCHTeEIbHO PypaHoBoro AKsIa, 
yAIbTpapuoneroBoli OOacTH CHeKTpa OOsaaloT HHTCHCHBHBIM MOTIOULeHHeM 
pu 215—217 mu (lg Euaxe~3,95) HW MeHee HHTCHCHBHbIM npH 270—275 mp 
8 €maxec ~ 1,25).AMuubI TeTparuypodbypanoporo psaga u ux N-ayerwbypie 
|POHSBOAHbIE B yJIbTpavoueTOBOH OOacTH He NpOABIAIOT H3OHpaTebHOrO 
ormomeHua. H1.-k. cnekTpbI NOrOWeEHHA CHATHI AIA cbypaHoBbIX u TeTparuypo- 
YPaHOBLIX AMHHOB; HaJivyne yacToT B oOOmacTH 800—1500 cm-? nog_rBepxyaeT 
PHCYTCTBHE COOTBETCTBEHHO (ypaHOBOrO HM TeTparuspodypaHoOBoro ILMKJIOB; 
acTOTbI B OOlacTH 3250—3450 cm-!— HauIMuve amuHorpynnnl. 

@ypanopble H TeTparuypodypaHoBble aMHHbI jalee ObWwIH HCOb30BaHbI 
Jif CHHTe€3A MPOUSBOAHbIX NHPPOMH3UAuUHA HW MrHApomMnuppona. YKasanupre 
3OTHCTHI€ TETEPOMMKJIbI MPHCYTCTBYIOT BO MHOFHX adKaslOuyax. 

YispecTHo, YTO CHHTe3 MOMOOHHIX BeLECTB OOBIYHO OCYILeCTBIACTCA MHOFO- 
TaIMHHbIM TyTeM. Mexyy TeM, HeTpyHO BUJeTb, YTO B3aHMHOe NMOTOme- 
iM€ AMMHOrpPyNMbl H aTOMa KHCOpOsa WHKJia B cbypaHOBbIx u TeTparugpodypa- 
HOBbIX AMHHAX C NOJIOXKeCHHEM AMHHOrpynnbl 3 HW Jaslee B OOKOBOH Wemu TaKOBO, 
ITO OHO OarONpHATCTBYeT TeUCHHIO HHTPaMOJeKYAAPHOH peakWMH WuKIM3a- 
IMM C OOpas0BaHHeM OVMWHKIMYeCKHX CHCTeM C OOULMM JByM WHKaM aTOMOM 
430Ta. IluKiM3alluIo Takoro poOfa MbITaHcb OcyulecTBUTb c_ 1-(a-cbypuu)-3- 
aMMHOTpoMaHoOM (%) Hal OKMCbIO aJIOMHMHHA pH 400°, nowy4yeHHbI MpoxyKT, 
oHaKO, He Obi OXAPAKTePU30BaH, BbIXOJIbI HE yYKa3aHbl. 

Hamu ObWIM MpOBeeHbI OMBITLI HHTPAMOJIeKyJAPHOH WukiHsanHHn 1-(a-dy- 
puJI)-3-aMuHONponaHa, 1-(a-cbypus)-3-amuHobyTaHa, 2-pyphypHiaMHHOWHKIJO- 
rekcaHa Hu 1-(a-TeTparuzpodypua)-3-amuHoobytana. Wicnomb30Basiacb 4HCTaA 
IKHCb aJIIOMMHUA HW OKHCb aJIOMHHHA, AKTHBUPOBaHHad ABYOKHCbwO TOPHA, pe- 
WenTypa NPHTOTOBJIeHHA H MPHMeHeHHA KOTOPOH Oblia WOOe3HO NpesocTaBseHa 
wam IO. K. HOppbesnim. YcTaHoBseHo, YTO Ha YKa3aHHbIMH KaTaJM3aTOpaMy 
bypaHOBbie M TeTparuspodypaHoBble aAMHHbI WHKJIM3yIOTCA B MpPOH3SBOHHIe 
MUppOJH3HAHHAa WIM JMTH{pOAMMUppOsla B COOTBETCTBHM CO CXeMOH: 


No% Ave 
NH, ls 
———— ne NX lh pe 
a (CBee CHa Hs pile | | | | Gr, ellie me Un) 
7 WIN Yo NZ 
NH, ou. NH, SIA 


Bulxogbl Juruypoyunup poop Jocruraior 32%, a MpOMSBOAHEIX NUpPoOHsHyH- 
Ha 50% reoperuyeckoro. B Ta6. 3 MpMBOAATCA JaHHbIe O HEKOTOPHIX (pusuye- 
CKUX CBOMCTBAX H aHaJIH3bl MOJIYYCHHbIX HAMM yKa3aHHbIM MyTeM BelllecTs. 
UccneqoBaHua B 3TOM OONacTH MpOMou*KaloTcA. 


IKecnepuMeHTaATbHAH YaACTh 


YcaOBUA OMbITOB ABCTBYIOT U3 HHM2KeC/eLyIOUNMX MpHMepos: 
Cunres i-(abypua)-3-amuno6Oytaua. Bo Bpaulaioumiica 
ABTOKaB eMKOCTbIO 250 Ma nomemaior 40 r cBexemeperHaHHoro dypdypua- 
wenateTona, 90 Mia HaCbIIIeHHOro aMMMaKOM Ip 0° MeTHoBoro cnupTa H 5 Fr 
Hukena Penes. Peaxunio nposoyat mpu 80—100° u Aapnenun Boxopoza 100— 
120 aTM. WO mpekpalleHHA NormouleHuA BOROpoAa (3—4 aca). TPugporesusat 
OCBOOOKMaloT (PHJbTPOBAHHeM OT KaTaJIM3aTOpa, METHNOBbIM CNMPT OTTOHAIOT 
B aTMocdepe agoTa. OcTaToK pasO6aBIAI0T 9PHpOM HM CyIMaT MWIaBJIeHbIM €{KHM 
Kal. QPup OTTOHAIOT, OCTaTOK MeperOHAIOT B BakyyMe B aTMocdepe a3ota. 

Brrxoy 35—36 r (85—86% Teopun). 
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Ta6Oauna 3 


MysuueckMe KOHCTAHTb! H aHasIM3bl HCKOTOPEIX COeAHHEHHM pada WHTHApOAMNMppoa — 
WU NHppomwMsnfnHa 


N, % 
Ta. Ku, 20 qu 
Coequnenue °C/mM ny 1 


Haug. | BbIW. 


aeons 69—70/11 | 41,5242 | 0,9870 | 33,07 | 33,43 | 42°28 | 13,07 
4 

hear 63—65 / 10 ange | 

SNe 70—71/15. | 41,5445 | 0,9665 | 37,59 | 37,75 | j4’ae | 11,38 


5253/18 | 1,4635 | 0,889 | 38,74] 38,68 | F4’nq | 14,49 


8,19 


1214—123/10 | 1,5365 | 1,1016 | 49,55 | 49,40 8°49 


Oud 


AlleTHJIbHOe NPOH3BOAHOe NOJYYeHO Mp eHcTBHM Ha 28 rT aMuHa 45 1 yK: 
cycHoro anrugpuya. [ponzyxt peakuuu HeliTpasu3yIOT HaCbIIeHHbIM PaCTBO- 
POM COjbI. BpbijeIHBIWeecd MacJIO MPOMBIBaIOT BOLOH, PacTBOpAIOT B 3cpupe, Cy- 
wWaT [poKaJleHHbIM MgSO,, octaTokK mocsie OTTOHKH supa NeperouaAwT B Ba- 
KyyMe, 
 CuuTtes3l-(a-TetTparugpodypua)-3-anetramugooyta 
Ha. B cTambHoh BpalaouluicA aBTOKJaB eMKocTbIO 150 Ma 3arpyxatoT 22 1 
|-(a-bypu)-3-aueramugo6ytaHa, 46 ma quoKcana, 2 r HuKeNa Penea. Hayanb- 
Hoe JlaBseHHe BoZOpoya 110 arm., Temnepatypa 80°. TuazpupoBanue 3aKanuu- 
BaeTCH MO MOTIOWIEHHM PaCCYHTAHHOrO [WIA HaCbIeCHHA JBYX JBOMHbIX CBA3ek 
KOIMueCcTBa BOROpora (5,7 1). PugporenusatT oTcdusIbTPOBbIBaIOT OT KaTaJIH3a- 
TOpa, OTTOHAIOT AHOKcaH. OcTaTOK NeperoHsioT B BakyyMe. Buprxog 17,7 1 
(80% or Teopnu). Ompiienue 1|-(a-rerparuypodypuu)-3-aletamuqo6ytana ocy- 
ULECTBJIAJIOCb MOCPeACTBOM HarpeBaHHA B aBTOKaBe 29 r BelllecTBa B TeYeHHE 
10 vac. npu 170° B npucyrerBuH 80 Ma 2 N pacrgopa NaOH B meruioBom cnupte. 
SaTeM CNHPT OTTOHAIOT, H3 OCTATKa SKCTParupyiOT aMHH 3PHpPOM, cywWaT po: 
KaleHHbIM MgSO,. OcraTox, nociie yqaleHua supa, neperonsior B BakyyMe 

I[MKIM3alHA AMMHOB NpPOBOAMIAaCb B MPOTOYHOM ycTaHoBKe OGbIyHOrO Tuna 

Cwute3 3-MeTHANUppOomUusuAUHA. 16 r I1-(a-Terparugpo 
(bypu1)-3-amuHoOyTaHa NponyckarorT co ckopocTb1wo 5—6 Kanemb B 1 MUH. B TOKE 
a30Ta Tipu 325° yepes creKIAHHYyIO TpyOKy QiMHOL 40 cm u AMaMeTpom 1,2 cm 
HanomHeHHy!0 Al,O3-ThO, (5% jByoKucH Topua) B KayecTBe KaTaH3aToOpa 
B MpHeMHHKe, TIaTebHO OX/1axKTaeMOM NpPOTOYHO BOZO coOupator «KuAKHE 
katrau3aT. IlocnegHuii Hacbilaior TBepabM KOH u sKxctparupyior sdupom 
OpupHyio BITAxKKy CyWaT mpoKanenHbIM MgSO,. OcratoK nocne yyauenus 
supa Meperoustor B Bakyyme. Bourxoy 6,9 r (50% or Teopun). 

CneKTPbI NOPIOWeHHA B H.-K. OOacTH CHuMasucb A. JI. TMeutexonopoli uz 
cnexTpodotomerpe H-800, cnekrTppl norjomenusa B yabTpaduoneropolt o6smactt 
Ha cmeKTpodotometpe C®-4. 


CapaToBCcKHH rocyyapcTBeHHbIli yHUBepcuTeT Tloctynuso 
uM. H. I. Yepxpnmescxoro 25 XII 1959 


UMTHPOBAHHAS JIMTEPATYPA 


Ail R06 inson, H. Snyder, Organic Sintheses, 23, 70 (1943)... 2 Z.. Za tira 
dis,P.Mastagli,C. R., 236, 295 (1953). 3 F. Sorm, Z. Arnold, Collections Cze 
chocloy Chem. Communs, 12, 467 (1947) 
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Horsayn Axagemuu nayx CCCP 
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XHMHA 


Axayemuk A. B. TOIUWEB, B. 1. AJIAHHS u 3. A. MAKAPOBA 


MHTES 1-HATPOMPONMJIEHA HW MCHbITAHHE ETFO CMOCOBHOCTH 
| - K NOJIMMEPH3ALLMH 


Hurpoosepunbl npeycTaBsAioT HHTepec C TOUKH 3peHHA MX BO3MO2%KHOFO 
{CHOJIb3OBaHUA JIA CHHTe3A Pa3SIHUHbIX MPOMyKTOB. 
OcHoOBHEIe NyTH Mepepa6oTKH HUTPOONeuHOB cexyroune: 


CaHog-;NO, 
ana aap ele lesbain 
Aunurpocoeau- y-Amunocy aedo- 
eee * KUCHOTE 
CnHn-1(NOz)2 CnHog(NH,)COOH 
-  @-Xaopxap6ouo- ’ AmnHoKucaorTh 
BbIe KUCAOTH CrHo,(NH.)COOH 
CnHy_CICOOH 
AMHHBl HW AHaMHAbI TuoamMuHb ‘, 
CaHoay Ny; CaHon+(S)NO, 
CnHon (NH), . 


Llenbio HacTostlel pa6oTbl Obwio noy4yeHHe Ha Oase HATPOMeTAaHa meas 
IPOMHJeHa HM UCMbITAaHHe ero CIOCOOHOCTH K MOMMepHsayMn. CunTes |-HHTpO- 
IpOMHeHa Ob OCYLLeCTBJICH MO CX€MaM: 


| CH,NO, + CHC —> NO,CH,—CH—CH, 
H 


CH,CH=CHNO, + H,0 Coa 


CH, 


la 
CH,CH=CHNO, + Oia 


Cuute3 1-HuTponponanouia Obl npoBeneH nyTeM KOHJeHCallHu pinkie 
C YKCYCHBIM aJIbJeruOM C BbIXOJOM 39—50%. Bennunua BbIxoqa HATpONp 
Homa KoueOallacb B 3€BHMCHMOCTH OT CKOpOcTH OOaBeHHA YKCyCHOrO ae 
rujja B peakiwMonnylo cmecb. 1-HuTpomponuaed TOTOBMIH ee Tye oe: 
1) nyTem mupon3a 1-HuTponponns6ens0aTa, NOJyYeHHOrO U3 ae 
HOJI4 HW XJIOPUcTOrO OeH30HJIa C BEIXOOM 80%; 2) ce aga I p 
MponaHola B pucyTcTBuN drajeporo aHrMApHya (Ta i! ; ees 

Buixog, 1-HuTpomponuiena np nomyyeHuM ero U3 1-HUTPOMIp Pe 
coctaBian 28%, BbIXO, %Ke B Cyyae MeruypaTauAu 1-HuTponponaH ‘ ie 


TaOanna 


CpaBHHTeIbHad oleHKa cnoco6os nosysenus 1-HuTpomponusena 


KouctanTbl 1-HuTponponuiena 
Bprxom HUTPO- 


nponusiena OMbITHbIe wuUTepaTypHble 
Cnoco6bl nowyuenuan ce 
T-pa m4 
r | % |GET fame] 4? | aD | Mee (eam. 2c 
°C Ae 
IJupomus 1-HuTponponna- 
6eH30aTa 18 27,7 | 88 | 156 |1,0655/1 , 4526 
Jerugpatauna 41-nurpo- 87 | 156 |1,0661/1,45 
mponauHosla B MpHcyTcT- 
BMH (TaseBoro aHrHy- 
puma i 58,5 | 67 | 89 | 156 |1,0654|4,4526 


CYTCTBHM (brameBoro aHruypuya coctaBian 67% or Teopuu. KoncTaHTpr nom 
Y€HHbIX MpPOAYKTOB MaJIO OTMMYAIHCb OT JIMTepaTyPHbIX JaHHbIX. 

HccieqoBalacb BO3MO%KHOCTb MOMMepusaluu 1-HuTponponuseHa B Mp! 
cytcTBHu BF3, HacbILeHHOro pacTBopa ABYYreKHCJIOL COAbI MH MeTHJaTa HaTpHs 
B culyyae NpHMeHeHHA B KaveCTBe KaTaH3aTOpa WIA NOuMepH3alnH 1-HUTpE 
mponujeHa BF, npakTuyecKH MOJIMMepbl NOJyYHTb He yasocb. B pactTBor 
ABYYTIeCKHCIOH COMbI Obl NOJYYeH CBETJIO-%KeJITHIM MOPOWOK NMOMHMepa, Ke 
TOPbIH MIaBHJICA C pa3oxwKeHhem npH +115°. | 

IIpopeyeHHble HcCIeqOBaHHA NOMMepH3aluH 1-HuTpoNponHeHa B MpUucy’ 
CTBHH MeTHJ1aTa HaTPHA NOKa3aJIM BO3MOXKHOCTb Oosiee TIyOoKOH nomHMepH3e 
WH 1-HHTponponusieHa B MPHCyTCTBHN aHHOrO KaTasusaTopa. IIpu 3ToM, Ka 
MOKa3aJiM HCCJIeROBaHHA, TeEMMepaTypa ABJIACTCA OCHOBHbIM ()aKTOPOM, BJIHAK 
IMM Ha peaKkI[Ht0 NOJMMepHsalnn l-HuTpomponuseHa B MpHCyTCTBHH MeTHJAaT 
HaTpHa. TyOuHa nNOJMMepH3al\Hv UW BbIXOX NOJMMepa YBeJIMYMBaIOTCA C MOHE 
2KCHHEM TeMMepaTYPHI, UTO BHAHO H3 TaGs. 2. 


Ta6Onuna 2 


KowuyecTBo KaTaJIu3aTopa 


sie n F 
VWcxoqHoe chipbe See. heakiae Buxog . 
Tr %, Or yac nowiuMepa, Y 
{-Hutponponusen 0,62 6 —18 3 86 
1-HutTponponusex 0,62 6 +20 3 r 33 


TlowyyenHbit nOMMep mpegcTaBsan coOo tTBepqoe MerkKO BOCHWaMeHAK 
IeeCA BEMeCCTBO, He PaCTBOPHMOe B MHHEPaJIbHbIX HW OPraHHyeCKHX KUHCOTAX 
WleouaX, HHTPOCOeCAMHEHHAX, AMHHAX, YIvIeBOJoOposax, XMOpMpOH3BOLHI 
cmupTaxX MW YaCTHYHO pacTBOpHMoe B AHMeTUImOpMaMuze. 


IKCHEPHMCHTANbHAA YAaCTh 


l-HutTponpomanoa. Kcemecu 122 r (2 Moma) nutrpomerana, 100M 
95% sTH0Boro cnupTa u 4 Ma 10 N pacrsopa egkKoro HatTpa npuOaBaanu mp 
NOCTOAHHOM NepemeliHBannn 88 r (2 MouIA) yKCyCHOrO albyerufa c TaKOl CK¢ 
pocTbio, TOOL! TeMiepatypa mosepxuBalacb 30—35°. Tlocue BHecenusa 2 
aslbferufla K peakIMOHHOH cMecu mpHOaBianu eue 4 Ma 10 N pacrsopa me04 
M15 MJ BOxbI M 3aTeM AOOaBIAIM OCTaBUIMiicA ambderuy. PacrBop ocTaBlad 
pH KOMHAaTHOH TeMIepatype Ha 4 HA. SaTeM CMeCb HEliTpaIH30BaIH COAHC 
KUCNOTOH HW OTTOHAMM STHOBLIH cnupT. OcTaBlMiica npoxyKT nogBepramn B: 
KyyMHOH meperouke. 1-HutponponaHoa nosmyyanM B Bue cla6o-2xKeNTOH Mat 
JIAHHCTOH 2KUAKOCTH C BbIXOMOM 39—44%; 7. Kun. 84—86° np 5—6 mM, Moy 


Bec 107, dy’ 1,1301; n> 1,4384. JIurepatypueie nanubie: 7. Kun. 84° npu 5M 
Mo. Bec 105, d;° 1,1296; n73 1,4379. 
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1-Hutrponponusaen (43 ashupal] l-wutponponus 
H30aT a). Cmecb u3 189 r (1,8 mona) I-nutpomonanoma u 222.6 r 
,8 MOJIA) XuopucToro Gexsona u 450 mi Oensoma HarpeBanacb JO KuNeHUA 
Teyenne 12—14 yac. mpu nocTosHHoM MepemeninBaHun, 

Tlocne yqaenua Oensona NyTeM OTTOHKH ero Nox Bakyymom 100 mM K peak- 
OHHOM macce noOaBanocb 100 ma 95% sTusoBoro cnupta, Moce vero OOpa- 
BaBLUMCA STHMOeH3OaT OTTOHAMICA MO Bakyymom 20 mm upu 100°. 
OctaBuiviica KpaCHOBaTO-KOpH4HeEBLI OcTaTOK pacTBopsvica B 50 mu acbupa, 
OMBIBAJICH,* CyUIMJICA, Toce yero yalacA sup; nowyyenuplit 1-HuTpo- 
pomuiGens0aT Harpepasca B KoO6e Kuaiizena na MaciaHol Cane 20 Temmepa- 
lyppt 150—160°. B stux ycnoBusax oTroHaca OOpas0BaBliniica HuTpOMpomuueH, 
OTOPHIi OUMILAJICA NyTeM NeperouKH OX BakyyMOmM: T. Kun. 62—64° npu 45 mM, 
om. Bec 89, di’ 1,0655; ni 1,4526. JIurepatypupe janupie: T. Kum. 64° mpu 
5 MM, Mom. Bec 87, dz? 1,0661; n> 1,4527. 

lHutpomponunen (Rerugpatanua : 1l-HuTponpo- 
SHOWA B HPUCyTCTBHYH MTaneporo aunrugapugsa). 
Mecb u3 105 r (1 mowb) HuTponponanoua u 150 r (1 monb) braneBoro anruy- 
wa, MoMellleHHad B KONOy Kuaaiisena, coequHeHHyIO C XOOAMMbHuKOM Jlu- 
xa, Harpepaacb upu 140—150° nox Bakyymom yo Tex nop, MoKa He cTaHO- 
sMJIaCb TOMOreHHOH. SaTem TemMepaTypa NogqHuManacb no 175—180°. Harpes 
IPOMOKaICA WO Tex Mop, MoKa HaOslofalacb neperonka. Tlomyyenuplt Quctus- 
laT OTJeCJAICA OT BOAbI H Cyluca. Burxoy 66,5%: T. Kun. 54° mpu 28 MM, Mow. 
fee 90, d*? 11,0654; n® 1,4520. 

Ilonumepu3anua: lHyuTtTponponuaena B ApucytT- 
TBuUN BFs. B konOy 3arpyxanocb 22 r (0,2 moma) l-HuTponpomusena u Mpo- 
ryekaica BFs (BFs Opi nosyyeH mo peakuuu CaFe2 + 3H2SO4 + BezOs (*)). 
-eaKIIMA TIPOBONHACb B HHTepBasle Temnepatyp oT 0 yo +-50°. IIpogommutTenb- 
(OCTb PeaKIMH BapbupoBawiacb OT 30 mun. jio 3 uac. B 9THX ycNOBUAX peakKUMA 
IOMMMepusaluu MpakTHyecKH He MpoTekawa. 

ITlomuMepu3auua l-HuTponponuHyaAeHa B NPUuCyT 
-TBHH HACHULEHHOTO pacTBOpa ON KAPOOH ATA HAT 
)u a. CMecb v3 11 r (0,1 Moma) HuTponponusena u 30 MJ HaCbILLeHHOrO BO]- 
OrO pacTBOpa ABYYIeKHCIOH COMBI HarpeBalacb Jo 50° np SHeprH4yHOM Te- 
EMELUIMBaHHU B TeyeHHe 60 MuH. Konell peakituH PUKCHpoBacA, Kora OOpa- 
OBaBllaicd Macca MPpHHuMaJa TeMMepaTypy OKpyxalomleH cpegpt. Iloce Toro 
BepIbIli MOIHMep OTPHIbTPOBHIBaICA HM MpombiBalca. TlonyuenuEl mouuMep 
YIlMJICA Ha Boszyxe. Bpixog nowumepa 80% oT Teopun. 

TlonumMepusanunvn HUTpONpOoNnnNAeHa BH pUucytTcT- 
SHH MeETHMaATaA HaTpua. PeakuuaA NpoBOosMacb B KPyrIOMOHHOK 
com6e, CHAOKCHHOH MeXaHHyeCKOM MellaJIKOH, TePMOMeTPOM H OOPaTHbIM XO- 
IOMMJIbHUKOM. Ilocae OKOHYaHUA MOMMMepHsallHH cOfepxKUMoe KONObI OOpa- 
JATHIBAIOCh AlleTOHOM (pH OObuHOM TemnepaType). B pesybTaTe OOpadoTKu 
IOIMMepa alleTOHOM OOpa30BbIBaslacb KaleoOpasnax Macca. Jlia Koaryalun 
jomMMepa 9Ta Macca OOpabaTHIBalach BOAO. B pesybTaTe OTACMAICA TREP BIA 
IOMMep, COBeEPIIeHHO Helitpabubld K Bose. Boga yqalanach WekaHTalnen, 
| noMMep cyuIMsica Ha Bo3sqyxe. Buixox 86% or Teopun (npx —18°). 


Tloctynusno 
8 X 1959 


WUMTUPOBAHHAA JIMNTEPATYPA 


tA 
C. 


Blomquist etal., J. Am. Chem. Soc., 67, 1519 (1945), *%G.D.Buck- 
ey, S 


Te. 
W. Scaife, J. Am. Chem. Soc., 69, 1471 (1947). 
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Jloxnagm Axanemun nayk CCCP 
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XHM 


JI. X. ®PEMJIMH, E. ®. JIMTBHH wu B. E. JUWEHT 


HVCCJENOBAHHE BJIMAHHSA COCTABA CMEMIAHHbIX 
PACTBOPHTEJIEA HA CKOPOCTb HW CEJIEKTABHOCTb MPOLMECCA 
FHAPHPOBAHHSA 2-3THJIAHTPAXHHOHA 


(ITpedcmaeneno akademuxom A. A. Baaanduxoim 23 XI 1959) 


Panee Hamu OblWIO ycTaHOBJIeHO, YTO CKOPOCTb FuApHpoOBaHUA 2-sTHAaHTP, 
XHHOHA CYULECTBCHHBIM OOpasOM 8aBHCHT OT NpMpogsHl pacTBoputea. Cocré 
PacTBOPHTeIA OKa3bIBaeT BJIMAHHe HU Ha CeJIeKTHBHOCTb mpouecca. B N,N-m 
MeTHIOpMaMuye NorsowlaercaA TOMbKO | MOb BOROPOa, TOra Kak, HampuMe| 
B J[MOKCaHe MOCe NMOPOUWeHHA MOA BOROpOsa peakilHA He MpekKpaltiaeres 
T. @. C 3aMe€THOM CKOpOCTbIO FHAPUpyeTcA TaK2%Ke apOMaTHYecKOe APO aHTpi 
xnHoua. Iloq60p pacTBopHTeA MMeeT HCKJIOUMTEIbHO BaxKHOe 3Ha¥eHHe IW 
MPOMBILWICHHOrO Mpolecca NOJyyeHHA NWepeKHCH BOROpOa XHHOHHBIM MeTOIO 
(7). Stomy Bonpocy nocBAlleH pA MaTeHTOB. OAHAKO B HUX He paccCMaTpHBae’ 
CA BJIMAHHE CpeAbl Ha CKOPOCTb HM HaNpaBJeHHe peakilHH. 

B HactosuleH padote u3yyallacb 3ABHCHMOCTb CKOpOCTH HM CeJIEKTHBHOCT 
mpolecca OT MpHposbl pacTBopHTeseH HM OCOOeCHHO — OT COCTaBa CMeLUaHHBbl 
pacTBopuTejen: quoKcaH N,N-AumeruidopMaMuy 4 WMOKCaH — 9STHJIOBbI cmp’ 
PeakllHA MpOBOAuIacb B YTKe Ha CKeJICETHOM HHKeJICBOM KaTaJlM3aTope Mp 
20°. KatasusaTop roTOBMJICA BbillelayHBaHuem cnuiapa Ni—Al (50: 50) up 
25° c MocweqyIOWNHM HarpeBaHHeM Ha MapoBoli Gave B TeueHHe 12 yac. Tlepe 
ONbITOM KaTaJIM3aTOp OOe3BOXKUBAJICA MPOMbIBAHHEM COOTBETCTBYIONLUM PacTBC 
pureiem. J[MOKCaH OUHIMaJICA OT MepeKHceH H Apyrux mpuMeceli cOpadoTKO 
PaCTBOPOM COJAHOH KHCJIOTHI, 3aTCEM IWeOUbIO HM MeperoHAICA Hay MeTaJIJI 
YeCKHM HaTpHemM B TOKe a30Ta (?). Jia OUNCTKH OT COeit AMHHOB JMMeTHIop) 
aMH, MHOFOKpaTHO OOpadaTbIBasICaA TBEPJOH WeOUbIO H NeperousAsIca B Bak} 
yme (*). SrunoBLI cnupT aOcomOTHpoBasIcA MeTaJJIMYeCKHM Kabinem. JL 
Kaxkoro onbita Opasocb 0,300 r KaTausaTopa u 2,37 r 2-9THaHTPaxXHHOR 
(r. na. 107—108°) B 30 Ma pactBoputena. CkopocTb peakIMH M3Mepsvlacb O 
CKOPOCTH NOPIOULeHuA BOZOpoya. B OTMebHbIX ONbITAX MO XOLy peakWHU O 
Oupaucb Npoobl Aa NomAporpaduyeckoro anamu3a KaTamusatTa Ha cosepx 
HM€ XHHOHOB MocJle efO OKHCIEHHA BO3LYXOM. AHasIH3 MpOBOUJICA C MOMOLIb 
aBTOMaTHYecKoro qdotonosmsporpada LP-55 no meroquKe (4), mo3sBousronle 
ONpeeHTbh 2-9THJIAHTPaXHHOH, 2-9THNITeTparus~poaHTpaxHHOH UU 2-3THJOKT, 
rH{pOaHTpaXHHOH IIpH COBMeCcTHOM npucyTcTBHH. Ilorenynanb nowyBouH 
XHHOHOB B 80% MeTHJIOBOM cnupTe paBHHl 0,75, 0,55 u 0,40 B, cooTBercTBeHHt 

IIpeqpapuTerbHble OMBITHI NOKasaIM, YTO JIA M3YYeCHHBIX pacTBopuTene 
B BbIOPaHHbIX YCNOBHAX CKOPOCTb peakKIMH He 3aBHCHT OT HHTeCHCHBHOC' 
Ne€peMelHBaHHA MPH ywuce KayaHHH > 200. OnbvirTh!, OMMCbIBAeMBIe B HACTOAIILE 
paOoTe, MpOBOAHHCb MPH MHTeHCHBHOM MepememmmBaHun (800 Kau/mun). Ty 
aHHOM KOJIMYeCTBE KaTaJIM3aTOpa CKOPOCTb peaKI[MH BO BCe€X HCIbITaHHb 
PacTBOPHTeNAX OCTaBalaCb NOCTOAHHOK Wo 80% npeBpawlenui 2-sTHNaNTp 
XHHOHA B 2-sTHaHTparMypoxuHoH. Hywesol nopayoK peakluH B QuMeTH. 
opMamuye NOATBepxaeTCA TAaK2%Ke MOCTOAHCTBOM CKOPOCTH MOPMOULeHHA BOL 
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pila pH H3MeHeHHM KOHUeHTpal\uu xuHoua oT 10 no 80 r/a (puc. 1). ToubKo 

M THAPHpOBaHHu B OJHOM JMOKCaHe HaOJIOMasIOCb OTKJIOHEHHe OT HYJIeBOrO 
payka mocie norjomenua 0,3 moma Bogopoya. 

Ha puc. 2 npeycraBjieHa 3aBHCUMocTb CKOPOCTH MOFOMLeHUA HepBOrO MOWIA 
Jopoya OT cocTaBa (BbIpaxeHHOrO B MOAX) OuHApHOrO pacTBOpHTeIA Au- 
caH — JMMeTHIopMamuy u AvoKcaH — cuupr. V3 puc. 2a Buquo, YTO pH 
epexojle OT JHOKCaHa K JHUMeTHII- 

OpMaMuJy CKOpocTb peakilHH mapa 

ospactaeT B 3—3,5 pasa. Oco6eu- va 

0 CHJIbHO YBeJIHYHBaeTCA CKO- 8 

OCTb IIpolecca npu npHOaBseHnH N 
Ss 


quoKcaHy yo 20—30 mou.% Us 

uMeTHIopMamuya. JlatbHeliuiee a 20 40 60 80 2fn 
BeIMYCHHeE KOHILCHTPallvH JHMe- Konuenmpauun xuwova ———» 
HIPOPMaMJla B CMeIMaHHOM pac- Puc. 1. SaBucumocTb cKkOpocTH ruypupoBaHna 


2-9TUaHTpaXHHOHa OT €rO KOHICHTpaluv B JUMe- 


BOPHTeCJIE€ OKa3bIBae€T YKE MCHb- TuuIbopmamnye 


e€ BJIMAHHe Ha CKOPOCTb peak- 

qu. B ormuuve or 3TOrO, B CMe- 

WaHHOM paCTBOpHTeslIe MHOKCaH — cnupT HaOJlIoqaeTcCA JMHeMHaA 3aBHCH- 
MOCTb CKOPOCTH peakKIHM OT COJepxKaHHA B HEM MOJIAPHOTO KOMMOHeHTa — 
mupta (pic. 26). B pacrBoputene quoKcan — cnupr (72% cnupta) ckOpocTb 
eaKILHU B 4,5 pasa OovIbuIe, YeEM B OLHOM JuOKCaHe. B cpere uMeTHIGOpMaMuza 
sTOPOH H TPeTHH MOJIM BOMOPOa He NOFOULawTCA, a B Apyrux pacTBOpuTelAXx 
“KOPOCTb HX NOPIOULEHHA 3HAYHTeIbHO MeJJICHHeH, YeM JIA TepBoro MOUS. 


AAP MUH p 
2B S — 2 6 
9, 
(e} 

20 y 1B 
She 
Shs ‘ 

12 10 


4 2 
0 02 04 06 08 10 0 02 Q O6 Qe 


#) 7 = 
AuOKCaH i AMDA. AuoKeaH Inunobell 
Cnupm 


Puc. 2. 3apucumocTb cKkopocTn ruypupoBaHus 2-9THaHTpa- 
XHHOHA OT COCTaBa paCTBOpHTesA (B MOJIAX): @— uOKCAaH— 
TuMeTuIpopMamMuy; O — WHOKcaH — CIHPT 


Kak yka3bIBaJIOcb, OT MpHpOJbl PpacTBOPHTeIA 3aBUCHT TakxKe CeseKTHB- 
10CTb mporecca. OG sTOM MOXKHO CyAuTb MO OObeMy NorsouleHHOrO BoROpora, 
10 H3MCHEHHIO XapakTepa KHHETHYeCCKOH KPHBOM HM M3MeHeHHIO MOTeHIWHana 
‘aTaIM3aTOpa B Mmpollecce PHApMpoBaHuA. OfHAakO OCTaBa/IHCb HEACHBIMH [Ba 
3AQKHBIX MOMCHTA: THAPUpPy!oTcA JH OHO MIM OOa apOMaTHUeECKUX KObIa 
(HHOHa, H Ha KaKOM MMCHHO CTaHH, C CaMOTO Ha¥yasla peaKIMMH WIM TOJIbKO 
loce Toro, KaK OyeT JOCTHrHYTAa SHAYMTeEIbHaA KOHICHTPaluA rHApOXHHOHA 
XAHTHpPOHa) B pacTBope. OTH BOMpPOChI MpeACTaBAIOT MHTePeC U WIA MpakTH- 
‘A, TaK KaK IPH PHApHpoBaHUM ALpa OOpasyloTcs TeTpa- HM OKTATHAPOXMHOHHI, 
ONaaroulve COBepIWIeHHO MHBIMH CBOMCTBAMH, YeM HCXOJHbIM xuHOH. [Tpume- 
ieHHe MoJaporpaduyeckoro MeTOJa NMOSBOUHIO aTb OTBCT Ha STH BOMPOChl. 
(ak MOKa3aJIuw JlaHHble mouasporpaduyeckoro aHaJiv3a, KpOMe PMApOXMHOHA 
} YCNOBHAX HalMxX OMbITOB OOpasyeTCA TOJbKO 2-S9THJITeTparnspoaHntTpa- 
MpOxXHHOH. BnioTb oO normomleHHa 3 MomeH BOROpoya Ha NoMAporpaMmMe 
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orcytcTsyer BomHa 0,40 B, T. €. 2-3THMOKTaPHAPOaHTparHAPOXMHOH He OO} 
3yeTcs. ip 

V3 Ta6s. | BHHO, YTO HaMMeHee CeJIEKTHBHO peakIHA MpoTekaeT B WHC 
cane. Yxe B MATKHX YCJIOBUAX OMbITa (mpH 20° MH HOPMaJIbHOM aBJeHH 


Ihav@ernetent ol 


CreneHb mpeppalleHua 2-9THMaHTpaxHHOHA B 2-STHJITeTparHyApOaHTparuApOXuHOH, 
(B mpolenTax) 


Pacxoyx Bomopoya B MOJIAX 
CoctTaB pacTBopuTeia 
0,3 | 0,5 | 0,95 2,0 | 3,0 

JiuoxcaH il 2 8 45 98 

wvokcaH 999 
eae ro halal « 1 5 50 96 
Tiuoxcan 90% + : 

cnupT 10% ‘ : a ee a 
Jluoxcan 50% + 5 

cnupT 50% 3 ‘ a ve 
Jiuoxcan 99,7% + 

TuMetTundopmMamug 0,3% ¢ a s 42 90 
JimokcaH 99% + &: - s 40 95 

WuMeTundopmMamuy 1% 
TumetunpopmMamug * * a He noraonmaeica | 


IIpumeuanne. 3uak * <0,2%,1aK KaKB HalIMX YCNOBHAX NONApo- 
rpaduyeckuH MeTO MO3BOUAI ONpeAeIATS HamMuNe TO 0,2% 2-aTuITeTparugz- 
poaHTparuApOXHHOHA B 2-9THMAHTpaxuHoHe. , 


HauHiaeT OOpa3oBbiBaTbea 2-39THITeTParHypoantTparuyzpoxuHoH. Tlocne m 
rioujeHua 0,3 MOJIA BOMOPONa B MpOAyKTax peakWwuu onpegeen | % TeTparuyps 
xuHoHa, Mocle moriomenua 0,5 Moma Bomoponma 2%, nocne 0,75 Moa B 
nopona 4%, a nocae 0,95 Moma Bogopoyza 8% TeTparuypcxuHoHa. Takh 
o6pa30M, TerparHApoaHTparHApOXHHOH OOpa3yeTcaA MpeHMyLecTBeHHO T0CJ 
normoujeHua 0,5 Moma Bomopoga. [[puOapnenue kK QuoKcaHy 1% cnupTa H 
CKOJIbKO MOBbIIMUaeT CMeMMPUYHOCTh Npowecca: nocse norsowenHA 0,5 MOA BOI 
poga oOpasopanca 1% 2-sTuNITeTparHypoaHTparuypoxuHoHa, a nocue O,$ 
Moma BogOpoza 5%. I]pu ruzpupoBaHHNu B pacTBOpHTese, comepxatiem 90! 
muokxcaHa Hu 10% cnupta HIM paBHble OObeMbI WMOKCaHa HM CHupTa, TeTparuyp 
XHHOH He OOHapy2KeH B NpofyKTax peakiMH axe Np normowmenuu 0,95 mos 
Bogoposa. 

B orsmune OT MOKCaHa, B AuMeTHNImOpMaMuye peakWua MpoTeKaeT coBe 
IN€HHO C@JICKTHBHO: Morioulaetca 1 MOMb BOMOpORa UH THAPHpyr1oTCA TOI 
XHHOHHbIe rpynnbl. OcoOeHHo HHTEPeCHO, ITO CeJIEKTHBHOCTb mpolecca HaGJk 
faeTca HM npH mpHOaBienuu 1% nau axe 0,3% WHMeTumbopMamusa K QHO! 
caHy. CHJIbHOe BJIMAHHe, OKA3bIBAe€MOE CTOJIb HeEOObIUIOH TOOaBKO MocTOpo 
HeH IIpHMeCH, MO-BHAMMOMy, OObACHAeTCA TeM, ITO AHMeTHIdpopMamMuy u36 
paTeIbHO ajcopOupyeTca Ha KaTaJIM3aTOpe UM BbITeCHAeT OOPasyIOulUlica ru 
POXHHOH HJIM XHHIHAPOH c ero noBepxHocTH. Kak OblI0 MOKa3aHO HaMH H 
aBHO, MMPHAWH FeHCTByeT aHaJIOrM4HO, C TOH, OMHAKO, PasHULeli, YTO NUpHAI 
aJ{COpOWMOHHO BbITeCHACT, BEPOATHO, HE TOJbKO OOpasylollviica THApOXHHO 
HO WM MCXOQHbIM 2-9THIAHTPpaxXHHOH, TaK Kak B efO MpHCyTCTBHH peskO CHUKae 
CA CKOPOCTb peakiHH. Kak yxKe yKa3blBaslocb, JelicTBue WuMeTusdopMamusa, 
OTIMYMe OT NMPHAHHA, 3aMeYaTeJIbHO elle H TEM, YTO B €FO MPHCYTCTCTBHH | 
TOKO NOWaBIACTCA PCAKIUMA THAPHPOBaHHA Apa, HO M BOspacTaeT CKOpOC 
BOCCTAHOBJICHHA XHHOHHDIX rpynn. OsHako 3TO FeHCTBHe CHJIbHO H3MeHHAeT 
C H3Me€HeHHeM KOHUeHTpaluH JMMeTHI@OpMaMHjla B CMelIaHHOM pacTBOp 
Tele, TOra Kak JIA JOCTHXKCHHA CeJIEKTHBHOCTH Tpollecca AOcTaTOUHO oe 
HeOobuloH MpHMecu ero. 
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Takum o6pa30M, cocTaB cMellaHHoro PaCTBOPHTeJIA CYULECTBEHHO BJIHAeCT 
CKOPOCTb H CeJICKTHBHOCTb nporecca. J[MokcaH OaronpHaTCTByeT THpH- 
BaHHlO Apa 2-9THIaHTpaxuHoHa. pn 20° u HopMasbHOM JaBJIeHHH B cpele 
MOKCaHa THPUpyercA OHO 3 ABYX ero apOMaTHYeCKUX KOJeLl, OKTATHAPO- 
OM3BOAHOe He OOHapyxeHo. OOpa3z0BaHHe TeTParnAPOMpOUsBOAHOLO MpONcxo- 
MT C CaMOro Hau¥asla Mpomecca HM ycKOpserca nocme mMormomjenua 0,5 Mousa 
opona.IIpuOaBnenne NOMAPHOTO KOMNOHEHTAa K JMOKCaHY MMPpMBOAUT K yBe- 
MYCHHIO CKOPOCTH BOCCTAHOBJICHHA XHHOHHbIX TpyNM HW K MOMaBJeHNIO peaKk- 
Mu THApwpoBanuA Apa xunHoua. [Ipu AoOaBnenuu axe HeOoMbIUIOrO KOJI- 
cTBa JHMeTHIdopMamuya (0,3%) kK WHoKcaHy THApHpoBanue 2-9THIAHTpa- 
MHOHA IIpoTeKaeT CeleKTHBHO. IlopbiueHve ceeKTHBHOCTH Mpotecca JOCTH- 
aeTCA, MO-BHMMOMY, 3a Cy¥eT YBeHUYCHHA CKOPOCTH TH] pHpOBaHHA XHHOH- 
OH TPyMMbl HM alcOpOHHOHHOFO BbITeCHeEHHA MOeKyJ THApOXuHOHA. CreneHb 
@JICKTHBHOCTH MPH STOM 3aBHCHT OT MpHpOsbl WH KOJIMYeCTBa OOaBJICHHOrO 
(OIAPHOrO pacTBOpHTeIA. 


MuctutyT opranuueckonw xumuu um. H. JI. 3enuncKoro Tlocrynuno 
Axkajemun HayK CCCP 12 XI 1959 


UMTHPOBAHHAS JIMTEPATYPA 
ly.Ulam6,4.Cettepopuabg,P.Beursope, Ilepexuch sogopoga, UJI, 1958. 
W. Stumpf, Chemie und Anwendungen des 1,4-Dioxans Verlag, Chemie, GMBH, 


Veinheim Bergstr., 1956. * 5B. B. Uodde, )KOX, 25, 902 (1955). 4B. E. Tunueut, 
sap. a6., 24, 951 (1958). 
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10. H. WEMHKEP u E. M. MEPECJIEHH 
O CTPOEHHM 9-AMHHOAKPHAHHA 


NTE pedomaanene axademuxom M. H. Kabaunuxom 29 X 1959) 


B pa6otax pa3JIHUHbIX aBTOPOB ye NPHBOAUHCh AOBOAbI Kak B. MOJIb) 
amuuo- (1-5) (I), Tak HM B Nodb3y HMMHOCTpoeHua (°-*) (II) 9-amuHoaKpuyHi 


3 
11) (i) (it (Iv) 


B HeKOTOpbIX H3 3THX pa6bor (%,°,”7) HcnNOMb30BaIucb JaHHble HA*pakpacHb 
CMeKTpOB, Ooulee NOLMPOOHOe PaCCMOTPeHHE KOTOPHIX ObIO NpPOH3BeLeHO B P 
6ote A. B. Kapsxuna u A. B. Wa6nu (8), BrigBuHyBUIMx MmpecTaBleHHe 
BHYTPHHOHH30BaHHOM HMHHHOM CTpoeHHH 9-amuHoakpHguua (III). Sto npe 
CTaBJICHHe OCHOBbIBaJIOCb ABTOpaMH Ha O1M30cTH NOsoc V(N—H) B u.- K. cnexKT] 
9-aMHHOaKpHyuHa, 9-aKpHOHAa MH COJAHOKHCOFO aKPHAHHUA HU Ha OTHECEHE 
momoc 1650 u 1570 cm-* B cnexTpe 9-amMuHOakpHy~HHa K JedpopMall\HoHHON 


© a 

KomeOaHuio rpynnbt C—N—H u cootsetctBenuo rpynnbt >>N—H. 
OyHako CieslaHHble STHMH aBTOPaMH OTHeECeHHA TMOMOC B CMeKTpax H NOW 

YeHHbI€ MPH 3TOM BbIBOJbI BbISbIBAIOT BO3PamkeHud. Tak B HewaBHel pa6do 

Melicona (2°) ObluI0 MOKa3aHO, 4TO NOmOxKeHHe Momoc v(N—H) B cnex7y 

9-aMHHoakpHAMHa XOPOWO corsacyeTcaA C AaMHHO-, a HE HMHHOCTPOeHHeM 9TO! 

coequHeHHaA. OrTHecenue mosocnt 1570 cm} xk yecbopMalluOHHOMy KOJIe6aHH 


a 
>>NH mporusopeyut CHCTeMaTHYeCKOMY HaJIHUHIO S3TOH MOMOCHI B CNeKTpé 
OOJIbIIMHCTBA TeTePOMHKIHYCCKUX AMHHOB H JpyrHX H3O0MePHbIX aMHHOaKp 
J\MHOB, HMEIOULHX AMHHOCTPOeHHe WM 3HaUHT He COJepxKallHX TpyNMHpoB! 


ae 
>>NH. Ornecenue propor nomocn 1650 cm? Boobie He NOAKpenseHO B pa6o 
(8) KaKMMH-IM60 CONOCTaBJICHHAMH HM He cOrsacyerca C JMTepaTypHBbIMH Ja 
HBIMH (77). 

HenpaBuibHocTbh OTHECeHHA MOOcHI 1650 cm~! k Re*opMal\HOHHOMY KOM 
6anu1o C—N—H nmposBasetca TakxKe MPH paccMOTpeHHH NMOyyeHHOrO Han 
u.-K. cmekTpa N-meruu-9-akpHyqonumuua (IV), uMeronlero 3aBesqoMo 3saKpense 
Hoe HMHHHOe cTpoeHHe. B cmekTpe sToro COeqMHEHHA OTCYTCTBYIOT MOJOK 
NOPIOULeHHA B YKa3aHHOH OOMaCTH HW NepBad HHTeHCHBHAA MOsMOCa NOTOMILeH! 
HaOmogaetca mpH 1613—1600 cm-* (puc. 1), mpuuem, Kak 6yyeT BULHO | 
auibHeitero, OHA He UMeeT OTHOIeCHHA K ResopMallHOHHOMy KOvIeOaHt 
C—N—H, a, BuyuMo, O6ycJIOBIeHa BasIeHTHLIM KOe6aHvem BHEKOJIbILEBI 
cBA3H C=N, 

IIpu Xonymenua aMuHoctpoenua 9-amuHoakpuguHa nomocy 1650 cM 
MOXKHO OTHECTH K JeopMallHoHHOMy KoNeOanHio NH,, a nonocy 1570 cm7} 
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KOeOaHHIO TeTepOWMKMMYeCKOrO spa MOveKyJbI. BMecTe c Tem paccMaTpH- 
#a€Mble NOJIOCbI MOTyT ObITb yOBMeTBOPHTebHO MHTePNPeTHPOBaHbI H Np 
}PHHATHH UMHHOCTpoeHUA (nooca 1650 cm71— BaneHTHOe KOe6aHHe BHe- 
KOULUEBOH HMUHHOH CBASH C=N; nonoca 1570 cm7!— xoneGanne rerepowuK- 
! WYeCKOFO Apa WIM AepopMalMonHoe KoIebaHue C=N—H). Boi6op npapuup- 
WOrO OTHECeHHs Nos0C 1650 u 1570 cm-! 8B cnexrpe 9-amunoaKpusuHa, a 
PICHOBATeMIbHO, H peliieHve BOMpOCca O CTPOeHHH MOJeKyJI STOO COeAHHEHHA HaM 
asaJIOCb BO3MO%KHBIM OCYIIe€CTBHTb 
MpH paccCMOTpeHHH H3MeHeHHH B 
.-K. ClekTpe 9-aMMHOakpHMHa MpH 
ero JeliTepHpOBaHHH NO amMuHorpyn- 
me. JlevcTBHTeIbHO, eCuIH 9-aMHHO- 
aKPUMH ABJIACTCA AMHHOM, TO IpH 
qeiTepHpoBanun nomoca 1650 cm-? 
BU.-K. CM€KTpe JOJKHa Pe3KO CMe- 
CTHTbCA B JJIMHHOBOJIHOBYIO OOaCTb, 
MOCKOJIbKy YacTOTa 2TOTO KOeOaHHA 
HEMOCPeNCTBEHHO 3aBHCHT OT MacCbI 
aTOMOB, yYUaCTBYIOWMX B KOeOaHHuH. 
Een 2Ke ucculeqyemMoe coeluHeHHe— 
aMWH MW paccMaTpHBaeMaa mowoca 
oOycJIOBIeHa BaJICHTHbIMH KoeOa- 
HHAMH BHEKOJIbUeBOH cBaA3H C=N, 
TO JeliTepHPpOBaHHe MOET BbISBaTb 
JMUIb HeOObINIOe CMeWLeHHeE COOT- 
BeTCTBYIOIWeH MOJIOCHI. 

Vimeroueca B JIMTepaType jlaH- 
HbIe 10 amudaTHyeCKHM aMHHAM UH 
anusuHy (17,13) noKa3bIBaloT, 4TO 
felictBuTembHO mogoca SNH, (npu 
1620—1630 cm~1) mpu fetrepupoBa- 
HUH ucuesaeT, a HOBaA Mov0ca, 
O6yCNIOBIeHHaH, OYCBHHO, KoOe0a- 
Husmu SND,., noaABAAeTCaA B OOsaCTH 
1190—1200 cm-!. Tlocmequaa nono- 
ca B N-jelTepoanusuHe OTmMuaeT- Hf t 
CH Masloli HHTeHCHBHOCTHIO. CoBep- 7 ng epee a ge LULL e122 

PugoHuMuHa}u ux N-jetiTepo- 
IIeHHO Taka Ke KapTHHa HaOwIo]a- TipOKsHOnEBIE 
€TCH H MPH MpOBeeCHHOM HaMH CpaB- 
HeHHH CHeKTPOB pxfla TerepOluk- 
MMYeCKUX AMHHOB CoO cmekTpamu ux N-jeliteponpoH3BoqHBIxX (pvc. 2) — 
Mp jlelirepupoBanuu MpakTHyeckH MOJIHOCTbIO UCcyesaeT MOMoca SNH, B 
sTUX coequHeHuax (1620—1650 cm~') 6e3 NOABeHHS B HENOcpescTBeEHHO 
6M30CTH HOBbIX Mosloc normoujenua. B cneKTpax mpakTHyeCKH HeH3MeHHBIMH 
ocTaloTca omoch mpH 1530—1600 cM~1, OY€BHAHO, OG6yCAOBIeHHbIe KOe- 
6AHUAMM reTepowuKNOB. B u.-kK. cmekTpe 9-aMHHOakpuzNHa pH Jelirepupo- 
BAHHU Tak»wKe ucuesaeT NOOCa NormouleHha pH 1660 cm~? nu coxpansetca He- 
H3MeHHOH nosoca mp 1565 cm~+ (momocp 1650 u 1570 cm7* no (8)). 

Tletirepupospanue N-MetuiakpHJOHUMMHAa — BellecTBa C 34KPeMJICHHbIM HMHH~ 
HIM CTPOCHHeEM — TIpaKTHYeCKH He Me€HAeCT NO/O%KeHHA ero HanOowlee HHTEH- 
SHBHOM pa3qBoeHHOl nosmocy! (1600—1613 cm’), a BbISbIBaeT JMLIb HeKOTOpoe 
pacuuupenue ee (1623—1595 cm~*) (puc. 1). IIpu sTOM MOxHO TakxKe OTMETHTb 
acue3HOBeHHe moochl 1555 cm7?. 

V3 mpupeneHHprx JaHHbIX cyleqyeT, YTO HMHHHOMY CTPOeHHIO CoeqMHeHUuA 
yrBeuaeT momoca 1600—1613 cm-! (vC=N; He MeHseTCaA MpH JeliTepHpoBanun) 
4 miomoca 1555 cm7! (6C=N—H; mpm feritepupoBaHuu mepemetlaetca B Apy- 
yi0 O6slacTb) — 06e MovlOcbI OTCYTCTBYIOT B cleKTpe 9-amuHoakpHzMHa. Amun- 
IOMY CTPOCHHIO COOTBETCTBYIOT MOVJIOCHI 1660 cm-? (SNH,; npu yetirepuposa- 
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HUM Tlepememlaercsa B Apyrylo OGsacTb) 4 1565 cm~* (koeOaHuaA PeTepOunk 
yecKoro Apa; pu JelirepHpoBaHuu HeusMeHHa) — O6e COsep2xKaTCA B CHEKT 
Q-amuHoakphyuna. Takum o6pa30M, M3 MOJIYYeHHbIX Pe3yJIbTaTOB BbITeKat 
yToO 9-aMMHOaKpHAHH MpesCcTaBJAaeT co6oH amMuHoOcoesMHeHHe. 


N 
oN 
i) 
S 
Ss 
N 


4 6 6 (eye 


Puc. 2. V.-x. cnexrppl: a — aHuanHa, 6 — 2-amuHOonMpHyn- 
Ha, 6— 2-aMMHOXMHOIMHAa, e— 2-aMHHOTHa3s0Na MW Ux N- 
euTepOnpOn3BOHbIX 


J[pyruM HesaBHCHMbIM NOATBeEPKeCHHeM CeaHHOFO BbIBOJa ABJIACTCA pa 
€MOTPeCHHe CIeKTPaJIbHbIX JaHHbIX JWIA Y9-aleTHaMHHOakpuyuHa. Ecan € 


9-aMHHOaKpHMH Obl aKPHJOHHM 
Mya V HOM, TO erO MOHOAalleTHJIbHOe Mp 
8 & H3BOHOe JOJIXKHO ObWIO ObI TEM OO 
& X 
S 
TS 


HM€Tb HMHHHOe CTPOeHHe, HOO all 
a VC Aucuup yrouree WevcTBHe alleTHJ 
HOH Ppynnbl MOKET JIMWIb YCHIH 
TCHICHUHIO K CYIULECTBOBaHHIO CC 
HHeEHHA B MMHHOdopMe (1), 
OyHako 43 HHpakpacHEIx (pK 
3) H YyJbTpadvomerToBbIX creKTp 
OJMHOSHAYHO BbITeKaeT AaMHHOCTPC 
Hue 9-aleTHJIaMHHOaKpHynHa (Cc 
Takxe (14)) u, cmeqoBaTesIbHO, aM 
HOCTpoeHHe 9-aMHHOakpHuyuHa. 


Puc. 3. W.-K. cnextpp: a — 9-anerunan 

HOakpwyuHa, 6 — 9-TpuxTOpaneTuamMHn 

akpuyuna u @ — N-merus-9-Tpuxsopayer! 
akpHJOHUMMHa 


Jluuib BBekeHHe B aMHHOrpynny 9-aMHHOaKpHAMHa 3HaUNTeNbHO Gos 
CHJIbHOTO allUAMPUUMpyrolulero 3aMeCTHTeIA (OCTATKa TPHXJIOPyKCycHOH KI 
JIOTbI) BbISbIBAeCT NOABJICHHE AKPHAOHMMHHHOM (OpMbI B pacTBOpaXx HM Mepex 
coequHeHHA B STY (OpMy B kpHcTasmax (puc. 3). Ha ocHopanuu oneHKH com 
1368 


i 
AHA UMHHHOIi tbopMbt 9-TpuxmopalerHsaMHHOaKpUAuHa B pacTBOpaX MO2KHO 


quTaTb, YTO MO TeHJeHWMH K Nepexo_y B HMMHOOpMy 9-aMuHOaKPHMH 3a- 
MMaeT NIPOMeXYTOUHOE MOOXKeHHE MexKAy 2-aMHHOXHHOJIMHOM H 2-aMHHO- 


HH 
WasoJIOM (*°), AIA KOTOPbIX 10 NPUOWHKeHHBIM | ‘WaHHbIM (7°) BenHUHHA | Ko 
MeeT B pacTBOpax nopsgoK 10-5. 


| BcecorsHbl + Hay¥HO-HCceqOBaTeABCKHL Toctynu0 
XHMHKO-(PapMalleBTHYeCKHH HHCTHTYT 29 X 1959 
uM. C. Opmxonnkuyse 


WMTMPOBAHHASA JIMTEPATYPA 


'D. Craig, lL.Short, J. Chem’Soc., 1945,419. 2J.Wilkinson, 1.Finar, 
fechem. Soc., 1946, 115. °L.Short, "J. Chem. Soc. , 1952, 4584. 43.8. Ily u- 
Kapesa, 3. 10. KoxKxomxo, JIAH, 93, 77 (1953). 5 A. K.CyxomMmauuos, /KOX, 
28, 1039 (1958). © A.B. Kapsaxkun, A. M. Tpuropospcekua, H.T. Apocaas- 
¢k HH, JIAH, 67, 649 (1949), 7 R.Acheson,M.Burshtall etal., J. Chem. Soc., 
1954 3742. 8 AB. Kapakun, AG B.Ula6aa, JJAH, 116, 969(1957). ° JI.B.Jles- 
muu, A. Tl. Xopauckuih, Ontuxa uM cieKtpocKonus, 2, 747 (1957)2 20° Se arsiomne 
J. Chem. Soc., 1959, 1281. i J, Beaaamu, Vincpaxpacnnie cneKTpb! movsiexy, WI, 
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PH3BHYECKAAH XHMH' 


’ 
} 


JI. WH. ABPAMEHKO u P. B. KOJIECHKKOBA 


PEAKIMSA H30MPOMMJIbHOrO PAAMKAJIA C MOJIEKYJION 
KHCJIOPOJIA | 


(ITpedcmaeneno axademuxom B. H. Kondpamovecoim 26 X 1959) 


B wuTepatype OTCyTCTBYIOT CBeJeHHA O paboTax, MOCBALLeHHDIX H3y4eHH: 
MIpAMOTO B3aHMOJeCHCTBHA H3OMNPONHWIbHbIX PaHKaJIOB C MOJICKYJIAPHBIM KU 
JOpoqoM. Pa6orb m0 H3syyYeHHIO POTOXHMMYECKOFO OKHCJIEHHA yrvieBoROpoAc 
HHKaK HCIb3A IPH3HaTb TAKUMH, B KOTOPbIX H3yYaeTCA MPAMOe B3AHMOJeHCTBY 
auaTuyecKHX pauKasIOB H KHCOpOa, MOCKOJIbKY CBeT BO3eHCTBYeT F 
TOJbKO Ha yrsleBOLOPOAL, HO H Ha KuCMOpor (7), a TaKKe Ha MPOAYKTHI OK 
JIeHHA, OOpa3syA MPH STOM HOBbIe pakuKaJbl H aTOMbI, Take, Kak H u O. Bai 
rolapa STOMY B (OTOXHMHYeCKOH MeTOMUKe HE PaseJIAIOTCA MPOJyKTbI peal 
IH Ha NepBuUHble, BTOPHUHDIe, KBapaTHUHble H T. J., a MOSTOMY TPYAHO CK 
JaTb OJHO3HAUHbIe BLIBOJbI O MCXAHH3Me PeaKIHH. GTO OCOOeCHHO OTHOCHTCA | 
PTYTHO-Ce€HCHOHJIH3UPOBaHHbIM peaKkILHsM. 

Mobil nocTaBHid Tepe co6okK 3aqayy HCCIeqOBaHHA NPOAYKTOB peakWHH U3¢ 
MNPONHJIbHOTO paukKasla C MOJIeKyJIOH KHCOpOya B HanOowee YACTHIX YCJIOBHAD 
B KOTOPbIX BO3JeHCTBHE CBeTa Ha MpPOAYKTbI peaKIHH, HMeHOULHe MeCTO B ycuJt 
BHAX (OTOXHMHYECKHX OMBITOB, a TaK%Ke OOPasoBaHHe aTOMOB H u O Opio 6 
HCKJIOUeHO. C STOH WebIO MbI HCMOJIb3OBaJIH MeTOAHKy, y2xKe NPHMeHABLIYIOC 
HaMH (?,°) pH HcCCeqOBaHHN peak STHIbHOFO paluKala C MOeKyJION KM 
Jlopoya. 


OIKcNepuHyMeHT H CTO OO6OcyxKAeuue 


M30nponuibHble paguKaJibl HaMH TOJyuaHCb BO3eHCTBHeM aTOMOB FF 
BLITATHBaeMbIX CTpyeli H3 paspaga B H, Ha Mponusen. Konycoo6pasuoe coms 
MeXLY PaspAOM H P€aKIUHOHHBIM COCYOM MO3BOIAIIO PasqeATb 30HY Nomyy 
HHA aTomoB H oT 30nbI peakunu H -+ C,H, —> w30-C3;H,;. Ilopepxuoctb peat 
WHOHHOTO cocyya Opa noKppita KCl. IIpeumymectBenHoe o6pasoBanve ust 
MpONWJIbHOrTO pafquKasla pH BsaumofelcTBuH H + C3;H, noKa3ano pa6orTo 
Bpeniu, Mensussa u Poo6a (*). Bo us6exanve BOSMOKHEIX KBALPaTHYHbIX peal 
unk H + C,H, — CH, + CeH,; nponuaen B 30Hy peakWMM NOLaBasica B KOMI 
yectBe 0,3—0,5 MM pT. CT., ¥TO Oovlee YEM Ha NOPAROK BEMUMHbI Mpepplluas 
KOHICHTPallHiO aTOMOB BOROpORa. CreluasIbHbIMH OMbITaMM — TlOMelLeHHeM 
CTpy!lO 3epKaJl, MOKPBITHIX CaxKelH,— OblviO MOKa3aHO, TO MPM Takux Topaue 
IIpOMWeHa ATOMBI BOMOpOAa yrxKe Ha paccTOAHHU 2 CM OT MeCTa CMelIeHUA I 
OOHapyXMBAIOTCA, YTO CBUJETEILCTBYeT O ObICTPOH UX peak C MponHseHO) 
aA NOJIyYeHUA MOCTOBEPHEIX CBECHHK O peakUMAX aMdaTuyecKUX Panukac 
C MOJI€KY JOM KUCOPOMa OYCHb BaXKHBIM ABJIACTCH OTCYTCTBHE aTOMOB H B 30% 
CMeII€HHA PaqMKaOB C MOJIeKyNOW KuCNOpona. 

Tlostomy MomekyApHbI KUCOPO B HAaINMX OMbITAX MOfaBasIcA B 3OHY peal 
WH Ha paccTosHHe 2 u Coee CanTHMeTpoB OT conuma. Tloqaua Kucmopona t 
TakHe PaCCTOAHHA aBalla rapaHTHIO OTCYTCTBUA B3AMMOJCHCTBUA ATOMOB — 
c MoJeky0H Oz. CreqyeT 3amMeTHTb, YTO Takad TapaHTHA Momyuaerca TOMI 
Tora, KOra He HMeeT MeCTa COpaTHaNn Audpy3sua KuCOpoma, 3aBucauaa ¢ 
CKOpOCTH CTpyH HeCyllero Ta3a M KOHIEHTPaluu KUCMOpoma. OTcyTcTBue aT 
MoB H B 30He PeaKIMM BaxKHO MOTOMY, YTO B YCIOBUAX CTPyH HM HH3KHX Temn 
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TYP HW MaBJIeHHM HMeeT MECTO, Kak 3TO MOKa3asM ABTOpLI (°), peakilua O6pa3o- 
HMA aTOMOB KHCOpoqa Ha cTeuke H + O2 + ctr. > OH +0, xortopaa 
OCHT CBOM BKJa B MpOAyKTH peaKuun. 

Hanuuue mapannenbuo upymux peakimili aTomos KuCcIOpola C yrweBoyo- 
aM aMPaTHYeCKUX PaMKaNOB C MOJICKYJAPHbIM KHCOPOZOM He 103- 
ACT NONYYNTb OMHOSHAYHOFO OTBETA HH O IIPOMYKTAaX peak, HH O Mexa- 
13Me peaKkIlHH. 

Cpenu KHCMOPONCONepKalHX MPOLYKTOB peakWMH H3ONpPOMMIbHOrO payH- 
Ayla C MOJIEKY JOH KUCOPOa MOXHO ObI/1O Obl ORKUaTb PHAPOMePeKHCh, alleTOH, 
KCYCHBIM M MyPaBbUHbIN aJbAeruybl, usoNponnsoBE cnupT. IlpoxyKT! peax- 
iM BMECTE C NPONMJeCHOM COOupaJINCh B JIOBYUWIKe, OXNaKIaeMOl XKUAKUM a30- 
M, a 3aTeM NofBepraiuch ananusy. Ilepexucb ompenenamach Nomaporpadu- 
cKM M THTPOBaHHeM BbifeNnBlleroca J2 Mocne MpHMBaHHA pacTBopa KJ 
KucOH cpeze. [lepekucb Bogopoya B HalMX OMbITax OTcyTCTBOBaa. Auetou 
Ipeqenasca ypdypoubybim MmerTo- 

M. AJIbyerufbl anamMsupoBanucn Tao 
WIAPOTpapuyeckuM MeTOJOM; Kpo- 
2 TOTO, PopMabyAeruy onpeyensa- Sos: | 
[C MOMOI[bIO YYBCTBHTEIbHOH peaK-  ponaun O, Hakone |, CKOPOCTE si OGepoeee 
M (PacTBOP COJAHOKHCIOrO Ge- tee enc, 

lITHApasvHa + pacTBop KkpacHoli eee ‘ax | Most/ceK 
OBAHOH comu + HCl). M3sonponu- 

BHI CHUPT OOHAPY2XKUBAJICA Kaye- 

BEHHO peakilveH C m-HUTpPOGeH3- 5,4 O4 He o6napyx. 
[bJeruyOM. 6,4 0,36 0,4 He o6Hapyx. 

PesybraTbl aHaiu3a MpOLyKTOB 8,2 0,4 He o6napyx. 
AKIMH HECKOJIbKUX OMbITOB Mpe- 
apneHbt B TaOl. |. OnbiTbr BemHcbh NpH oOOulem AaBeHHH Po, = 8MM 4 
Miepatype 150°. Cxopoctb nogaun nponusena coctaBuasia 4,15 -10'§ mon/cex. 
ACNOPOA MOfapasica Ha paccTOAHHA 3 CMOTMeCTa CMelleHHA aTOMoB H cnpo- 
WeHOM. B 3THX YCJIOBHAX OMbITOB B KAYECTBE MPONLYKTOB PpeaKUMH H3OMpPONHJb- 
IX PaUKaJIOB OOHAPy2KUBAIOTCA: NepeKUCh, AWeTOH H H3OMPOMHOBbIN CIMPT. 
WaTeJIbHbIe NOMCKH aJIbleruOB (MypaBbHHOIO HW YKCYCHOLO) IpHBeJIN K OTPHILa- 
IbHOMY pe3ysbTaty. IlocKoubky B MpofyKkTax peakunH OOnapyxKuBaetcs 
PeKuCb, TO OOpasoBanne MepeKHCHHIX pawuKaoB w30-C3;H;O2 He BbISbIBAeT 
MHeHui. IIpeqnom0xKUB HasIMUNe M8OMePH3allMM NepeKHMCHOTO PayukKaa, Cu1e- 
eT OKULaTb OOpasoBanua paguKana CHsO u auetaibyeruya, OfHAaKO aJibye~ 
[bl B YCJIOBYAX HaLIMX ONBITOB He OOpasyroTca. MoxkuO OplvlIO AyMaTb, 4TO 
WUMHOH OTCYTCTBUA aJIbdervfOB Oplia HeEOCTaTOUHO BEICOKadA TemMepatypa, 
M KoTOpoH u30-C,H;Os-pamuKaa MmoxeT pacnagatpca. Ilostomy AIA u3y4e- 
A CBOHCTB H30NPOMHJNMepeKUCHBIX PaquKaJOB pH TemMepatype Oovlee BBICO- 
H, uem 150°, Ont co3qaH HOBBIM TemNepaTypHbIM pexuM yCTaHOBKH. Cuayana 

pacctosHun 9 cM OT COMa B peaKIMOHHOM Cocyse NOAMepxKUBaaCb TemMe- 
Typa 150° (B sTux ycuoBuax OOpasyetca w30-C,H ,O2-paqukall, Tak Kak B Mpo- 
KTaX PeaKIMM OOHAPyXUBAETCA MepeKUCb), a 3aTEM Ha MPOTHKeHHH CeLy1O- 
(x 25 cM peaKI[MOHHOrO cocya TeMMepatypa NoOWepxKUBAaIACh Soum 

IIpeqnonaranocb, uTO MepeKucHbit payukal, OOpasyloululica B TeMMepaty p- 
H 30He 150°, GyyeT pacnayaTbca Kak TOJbKO OH Monafer B 30Hy MpH 350", 
MbI OyeM HaGMOMAaTb COOTBETCTBYIONIME H3MCHCHHA B MpOLyKTax peaKkMu. 
1 OMbITe eliCTBUTeNLHO 2TH H3MEHCHHA B MpPOAYKTAX peakitMu HaOOMAaIUCh, 
HAKO BOBCe He Te, KOTOPbIe MbI OKUMaIH. Pe3sybTATbI OMbITOB B HOBbIX TeM- 
DaTYPHEIX YCOBHAX U3JOXKEHbI B TAG. 2. ITH OMBITH! BEUCh pH Pog =8 MM 
ct. CKopocTh noxaun Mponniena M MeCTO NOfayH MOWeKYJAPHOTO KUCMOpPOMa 
30HY peakUMN OplmiM TeMu 2%Ke, YTO M B OMbITAX, MPeACTABJICHHbIX B Ta6n. 1. 

Kak pugno u3 Ta61. 2, Moppiilienue TemnepaTypbl NpHBeIO K YMeHbINeHHIO 
Xojla epekucu npumepxo B 10 pas, yMeHbIleHHe alleTOHa IpOuSOUWIO HesHa- 
TEIbHOE H B TO 2Ke BPEMA AJIbeTHAOB HE MOABUJOC, HECMOTPA Ha THaTeJbHbIe 
WM MOHCKH H OmKuanUA. IlocKoubKy MOBbIMeHMe TeMMepatypsl Ao 350° mpu- 

10% 4874 


aueToHa, 
4-40-18 ajIberu os 


Ta6auna 2 


CKopoctTb CkopoctTb 
Serer HaKkOIJIeHvaA HaKkOIJIeHurA O6pasopanue O6pas3o0Banue 
4-10-17 5" TlepeKHCH, alleTOHa, oS H3ONPONHJIOBOTO 
Most/ceK 4-40-18 4-40-18 auIbaer uy cnupta 
M.OuI/ceK MOJI/ceK 
0,0 0,03 0,08 He o6napyx. He cOvapyx. 
6,9 0,03 o> He cOHapyx. He o6napyx. 
5,0 — 0,08 He o6Hapyx. He o6Hapyx. 


BOJMT K pactiany uw30-C,;H,O2-paqukala (0 ¥eM CBHJeTeIbCTByeT Pe3KOe YM 
WWEHHE BbIXOLa MepeKHCH), HO Ip 3TOM aJIbserufbl He OOPasyt10TCA, TO MO: 
6bIIO OXRKULATh YBEMMYCHUA HZOMPOMNMOEOrO ChupTa MIM alleTOHa. OWHAKO | 
IpONHOBLIM ClupT Mp 9TOi TemlepaType Takxe He Obl OOHapyxKeH, I 
Bpemsa Kak pu 150° cnupT cOnapyxuBaeTca, a BbIXO] alleTOHa TaKKe YM! 
waeTca. STOT OMbITHbIM dakT CBUJeETeEIbCTByeT O TOM, YTO MPH CpaBHUTed 
HH3KUX TemMepatypax (150°) paguKan w30-C,H,O2 B NapasmenbHbIxX peakul 
oOpasyeT mepekucb uw cmupT. EctecTBeHHO MpeqMO0xKUTb IIA OOpasoBa 
9THUX TIPOMYKTOB CwJIeWyIOulNe aKTHI: 


CHs — CH — CHsg | 
| 
O—O 


+ He, (RH) > CH; —CH —CHs 
OH + 0H 

CH; — CH — CHs 
2 OH +R 


Pacnay, u30NponusmepeKucHoro paluKasla BuleyeT 3a COOOM UCUesHOBeHHe 
KUCH M CIMpTa Kak IIposyKToB peakunn. I[lockoubKy abyernbl Ip 9TOM Ta 
He OOpa3yr10TcA, TO OCTaeTCA MPEANOMORUTh, YTO pacnay WepeKHCHOrO payut 
IIPOMCXOAMT OOpaTHO Ha H3ONPONHJIbHbIN paqNKaJl H MOJICEKYJIAPHbIN KUCIC 
u30-C3H70, — u30-C3H, -- Os. 
O6bacHeHHe UCUe3HOBeEHUA Tepekucu pu 350° pacnayzom camo MepeKHcH | 
THBOPeYNT ONbITY, MOCKObKy pacnaql Nepekucw He JOM*KeH Obi Ob CO 
BOKAATbCA HCUC3HOBEHHEM H3ONPONVMOBOrO cnupta. 

Uro kacaetca o6pas0BaHHua alleTOHa B YCJIOBHAX HalJMX OMBbITOB, TO MBI I 
raeM, 4TO OH OOpasyeTcA Ha NOBEPXHOCTH, AaHAJIOTMYHO TOMY, Kak alleTau 
ru, OOpasyeTca Ip B3aHMOJeCHCTBUM STHJIbHOTO paquKasa C KHCOPOOM | 
OyHako ecuim OOpas0BaHue alleTabmeruya Ha Nopepxuoctu KCl uz C,H, 3 
HaM yJlaJlOCb JOKa3aTb TEM, YTO C NOMOLIbIO COpasoTKH peaKUMOHHOFO CO 
MH MoKppitua KC] Mb NovyaHM B KavecTBe MpOsyKTa peaKUMH TOJIbKO ¢ 
rusponepekucb, TO B Cuyyae peakuMH u30-C3;H,Oz NoKppitue cocyna KC 
MPHBOUMT K HCYCSHOBEHHIO alleTOHA H3 MpOLyKTOB peakunu. OTcyTcTBHe O 
30BaHUA alleTalbleruga pu peakxunu w30-C,H, + Oz u pacman w30-C3H 
paqukana DpH NOBEIWeHHH TemMiepatypb! Oe3 NOABJICHUA IIpH STOM aber 
HM MSOMPONMMOBOrO CIMpTa MalOT OCHOBAHHe MpeAMOMOKUTb, YTO ecaM 
C;H,Oe-paqukaspl OOpasyiorca, TO JaIbHeWMi ux NyTb MpeBpajenusa coc 
WIM B OOpasoBaHHu THAponepekucu HM B pacnage 6e3 OOpasoBaHuA ad 
rHAOB UH CIMpTOB. 


MuctutyT xumuueckor dusuKu 


Tloctynuno 
Axagemuu HayK CCCP 


20 X 1959 
UMTHPOBAHHAS JIMNTEPATYPA 
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Aoxsxann Akagemun nayx CCCP 
1960. Tom 131, N 6 


PHSHYECKAAH XHMHA 


B. T. AJIEKCAHAH u X. E. CTEPHH 


OB OPHEHTAIUMH 2-9JIEKTPOHHOFO OBJIAKA 
B UMKJIONPOMAHOBOM KOJIbILE 


(ITpedcmaeaeno axacemuxom B. A. Kacaxcxum 4 I 1960) 


IIpu ucceqoBaHHH CneKTpOB KOMOHHANMOHHOPO paccesHHA yrIeBOLOpOAos, 
€ TPCXUJIEHHOE KOJIbILO HAXOAUTCA PANOM C JBOHHOM CBASbIO WIM (PeCHHJIbHBIM 
OJbIOM, MbI OOHAPY2KMIM AHOMAJIbHOe YCHJICHHe HHTCHCMBHOCTel HEKOTOPEIX 
[MHUM TpeXYICHHOTO KOJIbIka HW JBOHHOH CBs3H WIM OGOHX KOJel, MO CpaBHeHuIO 
-TeEMH XKe JIMHHAMM AJIKHJIMAKJIONpONaHOB, aJIKHJIOCH3OJIOB HM aJIKeHOB, T. e. 
O€MMHEHUU, Fe MMeeTCA TOJIbKO NO OMHOMY H3 Ha3BaHHbIX CTPyKTYPHbIX 3VIe- 
feHTOB (1). AHasiorMuHbili scpdexT, HO Gomee ApKO BbIPaxKeHHbI, XOPOWIO Uu3- 
eCTCH B COMPAXKCHHbIX CHCTeMaX, NOSTOMY HaOuJIOLaeMoe ABJIeHHE ObIWIO MpH- 
[MCaHO COMPAKEHHIO TPEXYWIEHHOFO KOVJIbIa C JBOHHOL CBASbIO (MpocTol u apo- 
faTHUeCKON). 

Kak u3BecTHO, stdeKT CONPAKeHHA JBYX 3-CBA3CH MaKCHMaJIeH, KOrga UX 
-SUICKTPOHHbIe OOJaKa WapaJVJIeIbHbI, H YeM OOJIbIe OTCTYNJICHHA OT Mapau- 
IGIbHOCTH, TEM CJlaOee accekT conpaxeHHA. Mb ucceqOBaIH CHeEKTPbI KOM- 
MHaWMOHHOTO paccesHHaA cTepeonsomepos 1,2-audenus- u_ |-cbeHu-2-WuKNO- 
[pomusMukKMONponana (7). Kak noka3al pacueT, y IHCc-H30MepoB HaHGouree 
IAPOMPHATHBIE Jit COMPA KeCHHA B3AMMHbIC OPHeCHTAallWH WHKJONPONHIbHbIX 
| PEHHJIbHBIX KOJIEIl HE MOryT ObITb peaJIH30BaHbl H3-3a CTepHYeCKHX NpensarT- 
TBUU. Hao6opot, y TpaHc-H30MepoB Take OPHeHTaHH JonycrTuMpl. 11 jelicTBu- 
€IbHO, CPaBHeHHe CNCKTPOB KaxKJOH Mapbl H3OMepOB OJHOSHAYHO NOKa3aJ0, 
ye compsaxenue cuibHee. Ha sTOM OCHOBaHHU Oblia MpHnucaHa Wuc-copma 
(M2KEKHNAULMM H30MepaM HM TpaHc-bopMa — BbILNeKMMALIMM *. 

Oco6bli HHTeEPeC MPeACTABJAIOT PeSYIbTATbI HCCEOBAHHA CTEPeEOH3OMEepOB 
-~<penu-2-luksonponusilnkionponana. B cnekTpe Wuc-430mepa set co- 
[PAXKCHUA MpakTHYeCKH OTCYTCTBYET; B CI€KTPe %Ke TpaHc-Hs0Mepa BeIMYHHA 
cbcbektTa Taka Ke, Kak Ul B CJlyuae (PCHNMMKIOMponana. PaccmoTpeHue KOH@u- 
ypalluli tuc-H30Mepa TOKasasl0, YTO CTepHyeCKHe MpeNATCTBHA MHHMMAJIbHBI, » 
orga (PeCHHJIbHOe HM WMKJIONPONaHOBOe KOJIbIO 3AHHMAIOT B3AHMHOE MONORKEHHE 
\ (puc. 1); B 9TOM cuyyae, CormacHo TeopHH (°, °), COMpsA2KeHHe He OJKHO UMeTb 
ecra **. 

Takum o6pa30M, MpHBeeHHbIe JaHHble CBHETEILCTBYIOT B NOIb3y CyIe- 
TBYIOWUX MpeycTaBeHHii O cTpoeHHH TpexweHHOrO WuKIa. Ho sTOT BEIBOR 
€b3A ObWIO CUHTATh OKOHUATEIbHBIM, MOCKOJIbKy pasviMuHe Mexky HaKOouee 
BIFOLHOM B CTepHYeCCKOM OTHOIICHHM KOHPopManen A wnc-1-cdenna-2-1HKs0- 
PONHAWUKNONponanHa MH APyFrHMM BO3MO%KHBIMH, HO CTepHyeCKH MeHee BbIFoy- 
BIMM KOHMOPpMalHAMH, B TOM 4NCIe HM TEMH, Tye (PeHHJIbHOe KOJIBIUO 3aHHMaeT 
(© OTHOIIeCHHIO K LMKJIOMpomaHoBOMy KOJIbIly MomowKeHve b, HeBemuxko. [lo- 


* Bauanne crepeoxumMuyeckoro (akTOpa Ha YCJIOBMA conpsaKeHHA TPeXWIeCHHOTO WHKa 
3aMECTHTCAMH ObIO H3y4eHO TaKxKe KpomBeJJIOM C COTP. (3, *) Ha MpuMepe HEKOTOPEIX mpons- 
OMHbIX STUJICHUMUHA. OTM ABTOPHI CYAN O CONPsHKEHHM MO MOBEACHHIO MOJIOCHI MOrIOULeHHA 
61uxKHeH y.-d). O6macTH WM MOMOCKI MOTOULeHAs C=O B u.-kK. cnexTpe. Mpi nouaraem, HT 14 
rOH WemH HaMOovlee yAOOHbI M HajexKHbI CHCKTPHL KOMOMHAUMOHHOrO paccesHuA cBeTa (cm. (2)). 

** Teopua yTBepaKaeT, YTO T-ICKTPOHHIe “BOCbMEPKM) B MOJIeKYyJIe WHKWJONponana pac- 
OJIOMKCHbI B MWIOCKOCTH KOUIbUa, NepneHAuKyIAPHOW K MVJIOCKOCTAM CHo-rpynn (°). 
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JOBaO H3YYHTb TaKOe COeAMHEHHE, Pe BCHJY CTepHyYecKUX OCOOeEHHOCTEH OF 
43 pacCMOTPeHHBIX KoHopMayui A un B sakpensmena Ooslee 2ecTKO. 

~B KauectBe Takoro oObeKTa HCCeqOBaHUA Obi BHIOpaH 1, 1-yHpeHuMAKS 
nponaH, Te, Ho mpeknomowen Mio, KaKL0e U3 PeCHHJbHbIX KOJIEI NOJKHO, B CH, 


A 54 


4ua 
cboKy 


3TOMY JWI Ooee yBEpeHHOTO CYXKACHUA O CTPOCHHU TPeXYVICHHOFO KOJbUa C 
‘ 


Pue. 4 


CTEPCOXHMUMYECKHX OCOOCHHOCTeH, 3AHHMATb MO OTHOWeHHMIO K WMKJONponan 
BOMY KOJIbILy MooxeHue A. MeTroquka W3MepeHHaA YaCTOT H HHTCHCHBHOCTE 
B MaKCHMyMe JIMHUM OnMcaHa paHee (7). UnTerpadbHble HHTCHCHBHOCTH OMp: 
Je@JIAIUCb HeMOCPeACTBCHHBIM H3MepeHHeEM 10 KOHTYPy JIMHHM wepe3s KaKIb 
1—1,2 cm-l. 


Ll-Tumbenuauukaonponan 


Av (cm): 150 (60,1) *, 211 (49), 220(50), 263 (14), 285(6), 302(34), 325(3), 336(3), 375(12 
402(45), 451(8), 479(5), 499(2), 537(14), 551(7, @), 563(13), 582(26), 621(90, p), 655(6), 670(6 
692(125, p), 708(3), 7-4(4), 738(3), 763(23), 773(12, ¢), 808(5), 825(10,1), 842(17,m 
875(32), 935(60), 989(15, p), 1002(540, p), 1026(40), 1032(140), 1053(3), 1085(6), 1129(41 
1157(47), 1179(20), 1192(19), 1265(50), 1280(88), 1298/80), 1313(20), 1328(35), 1342(10), 135 
(5,m), 1404(2), 1426(12), 1444(10), 1460 (27), 1476(3,m), 1496(12), 1580(34), 1601(250,m 
1634 **(3), 1684 **(3,m), 2426 (15, @), 2449(5,m, o), 2495(20,m), 2524(10,m), 2560(20, m 
2842 (5,0), 288(110,c), 2909(15,6), 2931(10,), 2978(50), 3005(190, m), 3064(470), 3084(70 
7315(30), 3200(20). 


O6cyxKXf@enHue pe3syAbTATOB 


B ta6u. | npHBeyeHb! pe3sy1bTaTbl H3MepeHH MHTErpaJIbHbIX HHTCHCHBHOCTE 
amHun ~1600 cm~* cnextpa 1,1-ancdenHiuuKsonponana, a TakxKe cneKTpC 
|-cbenw-2-Wnksonponua- Hu 1,2-qupeHHIMMKONpoNaHoB, H3yYeHHEIX pane 
MoxKHO BHJeTb, YTO MHTEHCHBHOCTD AHHHA~1600 cm? 1, 1-qucbeHusmmuKsonpe 
maHa ropa3qo MeHbllle, ueM y crepeousomepos 1|,2-nucdeHuilukKIonponana. M1 
TCHCHBHOCTb STOH JIMHHM 1,1-udeHuMMKNONponava, MPHXOAAWaACcA Ha OE 
(PCHHJIbHOE KOJbILO, JIMUb BABOe OOMbIUe, YEM Y PaSAHUHbIX aKUIIOeCH30V0) 
H MIpHMe€pHO Taka Ke, Kak Y WMC-H30Mepa 1-cbenua-2-LWMKNONpoNNAUAKIONpe 
nana. IlockoibKy OpveHTaluA KaxKOrO WZ (eCHHJIbHBIX KOJIEI, OTHOCHTEDbE 
(HKJIONPONWIbHOTO B MOseKyse 1,1-MdeHHIMUKIONpoNana MOxKeT CUnTATEC 
OCTaTOUHO OnpeseeHHoH (A), JerKO 3aKJIOUNTb, YTO B STOM Cuyuae (eHHIbHC 


* O6osnayeHua: UI— wupoKasd, p — pesKxaa, c)— chon. 
** He HCKOUeHO, UTO 3TH JIMHMM NpuHaqexaT mpumecam. 
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TaOauna 1 


Unterpambubie unTencuBnoctu /,, muHun ~1600 cm-] HeKoTopnrx apoma- 
THYCCKHX COeAHHEHUIt 


log B pacuete 


Coemunenua Nes Ha OHO (be- 
HU JIbBHOe 
KOJIBIO 
Tonyou 290 290 
M3onponua6en307 330 330 
MenusuKonponan 4150 1150 
Unc-1,2-qucdbenuamukjonponan 2200 1100 
Tpanc-1,2-nudennaupksonponay 4100 2050 
Lyc-4-cbenna-2-1ukKIonponumlukonponaH 600 600 
Tpauc-1-denna-2-WnK JONponusAK ONnponan 44100 1100 
1,1-Hudennamuksonponax | 1300 650 


| UMKJIONPONHIbHOe KOJIbIa COMPAXKeCHbI OTHOCHTeIbHO Cla60. Kak yKa3aHo 
bie, STO COrIacyeTCA C BLIBOJOM TeOPHH, YTO M-3ICKTPOHHOe OOAaKO pacno- 
|OXKEHO B MJIOCKOCTH TPeXYICHHOFO KOJIbIa H TEM CaMBIM, NO-BHAHMOMy, NOJ- 
BepKaeT MPaBHJIbHOCTb e€€ HCXOMHBIX MpesnocbwioK. Hago 3aMeTHTb, uTO 
THOCHTEIBHO cula6oe CONPAKeHHe Me@KAY WHKMOMpOMaHOBbIM H (eHHJIbHbIM 
ObuaMH B 1,1-qupeHuIWHKIONpoNnane NOATBepxMaeTCA H XMMHYCCKMMH JaH- 
IMM: H3 BCe€X H3YYCHHHIX UPCHAMUMKIONpONaHOB paCCMaTpHBaemoe CoeqH- 
eHve XapaKkTepH3yeTCA HAHMEHbILeH CKOPOCTbIO THAPHpoOBaHHA Cc pacuien- 
eHvem C — C cBa3M TpexueHHOrO KouIbIa (%). 

B 3aKJIIOUeHHe OTMETHM, 4TO B CneKTpe 1|,1-qu*eHHILHKMONponana MpUucyT- 
TBY€T OUCH XapaKTepHaHA WIA WHKMONPONaHOBOrO KOJIblla HHTCHCHBHAA JIH- 
MA BaJICHTHbDIX KOMeOaHHH C — H cBasel oKomo 3005 cm-? (1). 


Komuccuia mo cnekTpockonHu Tloctynuao 
npu Orgenenun tbu3snKo-MaTeMaTH¥eCKHX HayK 25 XII 1959 
Axkajemuu HaykK CCCP 


LWMTHPOBAHHAA JIMNTEPATYPA 


1B.T.Anexcauau,X.E.CTtepuu u gp., Matep. X Bcecoi3n. copenl. 10 cneKTpo- 
<onun, JIbBoB, 1956; Dus. cOopH. JIpBoBcK. yHuB., B. 3(8), 64 (1957). *B.T. AnexKca- 
au, X.E.Ctepun u gp., Onruxa u cnextpockonua, 7, 178 (1959). *®N.H.Crom- 
11, M.A.Grafif,J. Org. Chem., 17, 414 (1952). *N.H.Cromwel!l,G. V.Hud- 
on, J. Am. Chem. Soc., 75, 872 (1953). 5 A.D. Watlsch, Trans. Farad. Soc., 45, 179 
949). ®C.A.Coulson, W.E.Moffit, Phil. Mag., 40, 1 (1949). 7 B.T.Awaek- 
ausau, X. E. Cte pun, Ontuxa u cnextpocxonua, 3, 562 (1957), ® B.A. Kasan- 
Kuli, M. 10. ly kuna, WH. JI.Cagouosa, JAH, 130, Ne 2 (1960). 
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Jloxnaagn Axagemuu nayk CCCP 
1960. Tom 131, Ni 6 


PH3BHYECKAA XHMH. 


E. M. FAMYC-4UEPHABCKAS, C. LI. PESHHKOBA u A. J. CTENMYXOBHY 


COCTAB NPOAYKTOB H MEXAHH3M HHAWMKNPOBAHHOLO 
KPEKHHIA FA300BPA3SHbIX AJIKAHOB 


(IT pedcmaeaeno akxademuxom B. H. KoxnOpamoesom 7 XII 1959) 


CoctaB MIpoOyKTOB HHHUMHpOBaHHOrO AOOaBKaMM asOMeTaHa KpeKHHTa a 
KaHOB JO CHX MOp He H3y4eH. XOTA H3yYeHHe KHHCTHKH HHUIMMMPOBAaHHOLO KP) 
KHHTa 10 H3MepeHuaM Ap BO BpeMeHH C y¥eTOM pacnaya HHUIMaTOpa MO3B: 
JIA€T 3AKJIIOUHTb O MOJIOXKHTEbHOCTH HHHWMUpOBaHHA (17%), Bce #%e HEOOX 
JMMbI TIpAMbIe JOKa3aTeJIbCTBa HHHUMMPOBAHHA pacnayla alKaHOB, NOJIyYeHHE 
Ha OCHOB4HHH H3YYeHHA COCTABa MPOYKTOB paciiaya CMecH aJIKaH—HHHILMATO} 
VUsyyenve cocraBa MpoyKTOB HHHUMHpOBaHHOrO KPeKHHTa ABJACTCA COBE} 
IWeHHO HeOOXOJMMBIM Take VIA BbIACHeCHHA Me€XaHW3Ma HHUMILMHpOBaHHO! 
KpeKHHra HM ero OTJHUHH OT OObIYHOrO pacnaya aJIKaHOB. | 

B Hwactosmen padote BiepBbIe TOAPOOHO H3yYeH MeTOJOM ra3s0BOH XpOM 
TepMorpadHu COcTaB NPOAYKTOB HHHILMHPOBaHHOTO WOOaBKaMU a3OMeTaHa Kp: 
KHHTa mponana u OyTaHosB. M3yyenue HHHIMHpOBaHHOrO KpeKuHra MO CocTak 
MpOYKTOB JaeT HECOMHEHHOe JOKA3ZATEJIbCTBO TOTO, YTO HHHIMMPOBAaHHe pa 
maja aJIKaHOB MIpOHCXOJHT B 3aMCTHBIX Pa3sMepaxX, YTO ABJIAeTCA, NO*Kayl 
Han6oee BeCKHM JOBOJOM B MOJIb3y PaluKaJIbHO-LeMHOrO Me€XaHH3Ma TepMI 
yecKOroO KpeKHHra. TeM CaMbIM NOJyualoT anpoOallvIo BHIBOJbI O MOJIOXKUTEM 
HOCTH HHHIMUPOBaHHs, KOTOPble Obl CieaHbl Ha OCHOBEe YHCTO KHHETHUECKI 
aHHbIX H He ObWIH CBOOOHbI OT BO3paxkenHh. BmMecte c TeM H3y4eHHe COCTAE 
NpOAyKTOB HHVUMHPOBaHHOrO KPeKHHra MPHBOJHT K HOBbIM BbIBOJaM O MEX. 
HH3Me HHHILMMPOBaHHOTO KPeKHHTa. 

CnoxHaa BakyyMHasd ycTaHOBKa, COOpaHHas C IeJlbIO KOMMJICKCHOLO U3’ 
YeHHA KHHETHKH H COCTaBa NPpOAYKTOB MHHWMMPOBaHHOrO KpeKHHTa aslKaHO 
Oba onucaHa HaMH paHee (*). 

Pe3yJIbTaTbl aHaJIH30B NpOAyKTOB WHHWMMPOBaHHOrO KpeKHHTa mponal 
MW OyTaHOB, NOJYYeHHble Ha XpOMaTepMorpaduyeckOH KOJIOHKe HM MOMEILCHHE 
B TaOs. 1, MOKa3bIBaiOT, YTO HH Npoman (364°, 80 mm, Bpema Kpekuura 10 mux. 
HH OyTaHbI (355°, 70—76 MM, BpeMsa KpeKuHra 10 MH.) camu m0 ceOe B yca 
BHAX pacnaya WMHuWMaTOpa He pacnayatoTcs. BBezenve ne6oubuiux obaBt 
asomeTana (1—3%) BbI3bIBaeT KP€KHHT aJIKaHOB Ha 3Ha¥HTeIbHYIO WIyOHH 
B WHMIMMpOBaHHOM KpeKHHre Nponaha MpelCTaBJeHb! HanpaBseHua Jerupp 
TeHH3alHH HW eMeTaHsallHu; MO CpaBHEHHIO C OObINHDIM KpeKHHTOM yxKe TI] 
HeOOMbIWHX MOOaBKaX a3z0MeTaHa (1—3%) peakuua erupzporennsalun ip 
BOCXOIHT B TPH pasa peakUHIO AeMeTaHHsalluu, TOra KaK B TEPMHYCCKOM KP 
KHHTe, B MPHOJH3HTeEIbHO aHaJIOrMYHbIX YCOBUAX TO JaBsJeHHIO MU TyOuR 
peakllHH eruqporenusallun UM WeMeTaHvsallHu MpOMCXOAAT paBHONpaBHO, 
HeECKOJIbKO IpeoOaqaeT WeMeTaHHsauua. Kpome Toro, BbIXO MeTaHa C camo 
HavaJla MOUTH BABOe NpeBbllaeT BbIXOA sTHeHa. IlpuH c6nmHOM KpeKHH 
mponaHa BbIXOJbI MeTaHa HM STHJIeHa OCTAIOTCA PaBHbIMH BIVJIOTb JO OveHb Gon 
mux rayOun pacnaga. Ilpu manpix fo6aBkax HaGslOqaeTCaA BbICOKHi BbIX 
sTaHa, YTO OOYCJIOBJIeHO He TOKO pacnayOM a3s0MeTaHa, HO H ycCuJMBaIOUe 
CA, B YCJOBHAX HHHWMHPOBaHHOrTO KpeKHHTa, peaklneli peKOMOMHAILHN J 
THJI-payuKaJioB. 
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Ta6Ouanna 1 


TAB NPOAYKTOB HHAYUMpOBaHHOrO oOaBKaMH a30MeTaHa KPeKHHTa MponmaHa u OyTaHos. 
B OObeMHBIX MpoweHTax) 


Gil Gr Ci, te Ce 


C,H, | C3Hs 


Bytau (355°, 40 mun.) 


70,0 — 0 | 0 0) 0 0 _ 0 0 100 
70,0 2,1 (3%) ACS) Ne) Theda ify AO) SEND) all SA OS I Gh) Op rill al 72,64 
70,0 2,1 (8%) 2 OS AOMOT: | 160 Mime On mer 0,84) 1,4 TDP, 

= Pale secperel|| 00.0 —_ — — |50,0 —— =| = 

CO: (70 mm) 
MWs3s06ytTau (355°, 10 mun.) 

76,0 _ 0 0) 0 0 0) 0) 0 0 100 
76,0 | 0,76 (1%) oP | ACHP Ode. QAR) MO) PP Op LATE |) Shit (ae? 
76,0 2,4 (3%) Dee | AG ea Sis ORS Os |. yal Ae adliey 80,1 
76,6 3,8 (5%) BD | Meare) OR Ie Osi On Siw) Gas} AA Se OS aes 
76,0 5,3 (7%) C.O. ed, SeelOn ome Ok ileal 653d | AF ORIM 64a On a6: 
76,0 TOOCF oI onoe Wed, Conn aeos Ot M24) \6,.oe 1) te ee Gomi Gs wie 


C yBeHueHHeM KOHIEHTpallun WOOaBoK asometana (7—10%) yBeaHunBaeTCA 
riyOvHa HHMIMMMpOBaHHOTO KpeKHHTa, HO B MeHbIel cTemeHu, 4eM B OOAaCTH 
MAJIBIX JOOaBOK, HW peakIMA MeMeTAaHH3alMH HayHHAeT Bce Ooee MpeoOnaaTh. 
C yBeuuenvem KOHUeHTpallun WO6aBKu oT 3 no 10% BEIxo, 9THIeHa yBemMUN- 
paeTca B 7,5 pa3, B TO Ke BpeMa” BbIXO C,H, yBeIMYMBaeTCA TOIbKO B 2 pasa. 
BEIxO], MeTaHa MO-MpexKHEMY 3HAUNTeEIbHO MpeBbllliaeT BLIXO] STUJIEHA, a BLIXO], 
sTAHA COCTABJIACT OFI0, HECKOMbKO OOJIbUIyIO MOJIOBHHbI OT BbIXOJa a30TA. 

OTH Pe3YJIbTATbI TOKA3ZbIBAIOT He TOJIbKO MHMIMMpyulee BIMAHUe CHs- 
PaquKasIOB Ha pacial mponana, HO M YKa3bIBaIoT elle Oowlee OTYETMBO, 4eM 
sTO HaGIOMAIOCb HAMM B OObIUHOM Kpekuure (4), Ha ycnuleHue peak eme- 
Tanvzauuu. Tipu yBeauyennu KOHIeHTpalluu a3someTaHa B HHTepBane 3—10% 
oTHOWeHue C,H4a: C;3H, yBemuunsaetca oT 0,25 no I, T. e. mpHOmusuTebHO 
MpONOpUMOHAbHO KOHIWEHTpaluu asomeTana. CyBur B CTOpOHy jemeTanu3a- 
uu HanOoee BEPOATHO OCOBACHHTb 3a CUeT PeaKIMM M30MepHv3allun Us0TIpO- 
MMIbHBIX PajlMKaJIOB, MpevMyLecTBeHHO OOpasyloulHxcA MpH GOoee HusKUX 
Temiepatypax, B MIpOnuJbuble paguKabl. Menee BepOATHBIM KaxKeTCA yBeJH- 
yeHne BbElxola CH,CH,— CHe-paqukaoB MpuH YyBeJIMYeHHH KOHIeHTpallun 
PamuKkanoB CHs3. 

Tosniuennpit Bprxon CH, no cpapnenuto c C,Ha4 moKaspipaeT, YTO payuKaJpl 
CH, pacnpejesioTcs MexkKiy Mponanom u asomeTaHom. B ciyyae pacnaza un- 
CTOTO a30MeTaHa Tak2Ke HeECOMHEHHO MpOWCXOAZNT peakuua Mexyy CH; u a30- 
MeTaHOM C O6pa30BaHHeM MeTaHa. CefOBaTCJIbHO, B MOJIeKyvJIe a30MeTaHa JBOH- 
Had cBa3b N =N ocna6nnet C — H-cpa3b B B-MOOxKeHHM, NOZOOHO Tomy, 
Kak C —C ocnabnser C — H-cBa3b B M€THJIOBOH rpymne mponnuena. C ppy- 
roi cTopounl, C — H-cpa3b B agomeTane MeHee NpOuHa, YeM BTOpuyHad C — H- 
CBA3b B Ipomane. B cpeTe 9THX aHHbIX Paclay asoMeTana He ABJACTCH HCTHH- 
HOli MOHOMOJIeKyJIAPHOH peakuMel, KaK STO HaOsmMOasIOcb HAMH UM Mp usyye- 
HMM KMHETHKM paciiaya a3someTana. . 

Tloppiuennpiit BIXOy, STAHa, BOSMOXKHO, CBASAH C PeakIveH MpHCcoeMMHeHHA 
CH, K a3ometany: CH, + CH;N_|= NCH, —> (CHs)2N — NCHs, c mocnenyto- 

1377 


ileH pereHepaliueH asomeTana Mo peaKUHu 
CH + (CHs)2 N — NCHs ~» C,H, -+ CHgN = NCHs. 


Sto SKBUBAaJICHTHO PeKOMOHHALMH B OObeMe, MOCpeHHKOM B KOTOpOH cy 
Mouekysla agomeTaHa, a He cTeHKH. Pacnag asomeTaHa B cpese yrueKUCJIO 
ra3a IMpOMCXOAUT WeHKOM Ha a30T HW 9TaH. B cpege aikaHa paciay MOK 
TIPOMCXOMUTh MHAYE, ITO MpeACTaBIAeT MHTEPeC AIA OCYUIECTBICHHA HHHIAM 
BaHHOrO KpeKHHTa. 

B WHHUMMpOBaHHOM KpekuuHre OyTaHa HaOJOMalOTCA Te 2Ke HallpaBJeHHA 
NPpHOAM3HTebHO TAKHe Xe COOTHOLICHHA MpOLyKTOB, KaK M B OObIYHOM KP 
Kunre. [lapHple MposyKTbl OOpasyloTcA C PaBHbIMH BbIXOJaMM (HECKOJIb 
6onbule O6pasyetca C3H, mo cpaBHenuto c CHa). Ornomlenue C3H, : CaHa : 
B MHUUMMpOBaHHOM KpeKuHre (355°, 70 mm, 10 muu.), papnoe 10: 2,5: 
M3MeCHACTCA B OObIUHOM KpeKuHre (548°, 180 mM, 6 MuH.) HM COCTAaBJIA 
9:3,5:1 (4). Takum o6pa30M, B MHMIMHpOBaHHOM Kpekuure OyTaHa JemeTaH 
3allMA elle Ooulee MpeobaqaeT Hal peakUMel OTULEMIeHHA STAaHa. OTO OOBACHAE’ 
CA TeM, 4TO MOHnMKeHMe TemMepaTypbl Oosee OnarompuxATcTByeT paca 


CHsCH CH2CHs-paguxkasos (9Heprua pacnaya 27,7 kkam), tem CHsCH2CH2CH 
paqukasioB (2Heprua pacnaga 31 KkKaJl), B pesybTaTe yero ycMeBaeT NpPOUCx¢ 
IMTb YaCTHUHAA M3OMeEPH3allHA NOCMeqHUX B MepBble. | 

B o6pluHOM KpeKuHre H306yTaHa, KaK M3BeCTHO, NpeoOJaqaeT peakuua MK 
rHApOrennsallun MO CpaBHeHHIO Cc peakuMel pacnana Ha CHa nu C3H,. OTHOMIE 
Hue w30-C,H, : CsH, : C2Ha (548°, 180 mm, 6 Muu.) paBHo 7:3: 1 (4), UF 
OMpexesmeTCa MpPeHMYUIeCTBEHHBIM OOPa30BaHHeM TPeTHUHLIX H306yTHIbHDI 
pagquKasiosp (CHs)sC uw ux Mocsenyioulum paciayom. | 

B HHMIMMpOBaHHOM KpekHHre u306yTaHa (355°,76 mM, 10 Muu.) c camor 
Havasa TIpH MaJIbIX OOaBKax MHUIMAaTOpa (3%) MpeoOmaqaeT peakUMA Teme 
T@HH3allHM VM BbILeNpHBeeHHOe OTHOWeHHe cocTaBaneT 2: 6:1. OrHomieHn 
u30-C,H, : C;H, u3smenaetca oT 2,4 B OObINHOM KpeKHHre 0 0,26 B HHHWHHPO 
BaHHOM KpeKHHTre, T. ec. B 10 pa3. OTOT CABUI B HalpaBJIeHHAX paciaga CODA 
HACTCA TEM, UTO, HECMOTPA Ha MpeHMYyLeCTBEHHOe OOpasOBaHHe TPeTHYHEIX pa 
QMKaJlOB (pH aTake MOJieKyJ u306yTaHa pafquKanamu CH), mocmeqHue mex 
JeHHee paciayaorTca B YCJIOBHAX MHHUMHMPOBaHHOrO KPeKHHTa MH YaCTHUH 
H3OMEPH3yIOTCA B MePBHUHbI€ H3OOYTHJIbHbIC PalNKaJbl 


(CHs)s C + (CHs)g CH 2(CHs)sCH + CH:CH (CHs)s. 


Peakuusa H30Mepusalnn TpeOyeT ropa310 MeHbIle SHEPrMH H3OMepH3allMI 
(~ 25 kKkKaul), a paciay, NepBHUHbIX H306yTHJIbHBIX PaqWKaJIOB UeT OUeHb JerK 
(9HeprHa pacnaga 3,5 KKal). 

Kak 4 B Calyyae HHAYUMPOBaHHOTO KpeKuHra Mpomana, HaOmoaerca MOBI 
WeHHbIH BEIXOM CHa, uro cBa3aHO c pacipenenenuem CHs-paquKanos, MocTaB 
JIACMBIX HHHIMATOPOM, M@KLY MOJeKYyIaMM alKaHa qoOaBKu B CHJIyY KOHKY 
PeHUHH peakuUH: 


CHs++ (CH3)3 CH 2 CHa -++ (CHs)s C (9Heprua akTHBauun 7,9 KKaw), 
CH -+- CH3N = NCH3:2 CH, -+ CH2N = NCH  (aHeprusjakrupaunu 6,4 Kkam). 


C yBeIMYeHHeM KOHIeHTpallun asometana (1—3%) uHuuMUpyroulMl scbbex’ 
BOspacTaeT CHayaJla ObICTPO, HO C JaJIbHeHWIMM yBeMYeHHeM JoGaBKu (5—7% 
riyOuHa paciaqa yBeIMYMBaeTCA HeSHaYHTeIbHO HM B MHHUMHPOBaHHOM Kpe 
KMHre HaCTyNaeT Npese eHCTBUA HHUIMaTOpa, KOTOPHIi Obi MpeyqcKa3aH HaMl 
pauee (°). Oro HoKa3biBaerT a:pPeKTHBHOCTh HHUMMUPOBAHHA MaJIbIMH JO6aBKaMy 
IIpegem JelicTBMA MHUIMaTOpa CBA3aH C TeM, 4YTO NOOaBKH MHMIMATOpa ABA 
IOTCA HE TOJIbKO JOHOPaMH, HO HM aklenTopaMu payuKaos. 

C Apyroli cTOpoHbl, c yBesMYeHHeM TIyOMHI HHMWMMpPOBaHHOTO KpeKUHT: 
HaUHHaeT CKa3bIBaTbCA 3aMefIAIOMLee MeHCTBHE MpPOAyKTOB kpekuura (°). SKcne 
PHMCHTAJIbHbIC JaHHbIe MO HHMUMMpOBaHHOMy KPeKHHTy mponana u OyTaHo! 
XOPOUIO OMHCHIBAIOTCA YPaBHeCHHeM CaMO3aMeMVIAIONINXCA peakWHH JuHueca I 
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pocta. CpaBHeHie HHUIMMpoBaHHorO KpeKHHTa OyTaHOB MoKa3biBaeT, 4TO 
jyTaH HHUWMUpyerca Oovlee schipeKTHBHO, 4eM H306yTAaH, UTO OOycOBMEHO Gosee 
‘ePKHM paciaoM MepBHYHbIX H BTOPHYHbIX OYTHJIbHbIX PauKaJIOB MO CpaB- 
(CHHIO C TPCTHYHBIMH H300yTHIbHEIMH paquKaslaMu. 3acjlyxKUBaeT BHYMAHUA 
foT (#akT, uTO PiyOuHa MHUIMMpOBaHHOrO KpeKHHTa aJiKaHOB, JOCTHraemMoro 
a HeCKOJIbKO OOvIbllee BpeMs, COOTBeTCTByeT TIy6HHaM OOLMHOrO KpeKHHTra, 
TO MOXeT HMCTb MpakTHyecKkOe 3HaYeHHe, OCOOCHHO MPH OTbICKAHHH HOBbIX 
yre XMMuyeCKOli NepepaOoTKH NoNnyTHbIX He*TAHLIX Ta30B, OTXOAAIMHX Ta- 
OB KPp€KHHTa H aJIKaHOB C OOJIbIMM MOJICKYJIAPHbIM BeCOM. 

TpyAHBIM WIA OODACHCHHA ABJIAeTCH MOKA OOpa3z0BaHHe MponaHa B HHHILH- 
POBaHHOM KpeKHHTre Ws00yTaHa, Tak KaK HeACHO, KaKHM O6pa30M B OTCYyTCT- 
Me N€PBHYHOTO pacnafa U300yTaHa BO3HHKaIOT MPONMJIbHbIe (HIM ITHIbHbIe) 
aqukaJbl. BosMoxHO, uTO OHH OOpasyloTca MyTeMm npHcoexnHeHua CH,-pa- 
HKaJIOB K dTHIeEHY. Bovlee TuaTesIbHOe H3yYeHHe KHHETHKH MHHILMMPpOBaHHOro 
pekuHra tWponava M Ms00yTaHa NoKasasio, 4TO KPHBbIe HHHIMAPpOBaHHOrO 
acnafa HX MOJOOHBI (MpoleHT pacnayla — BpeMa), UH, B YaCTHOCTH, KPHBHle AWA 
iponaHa He HMeloT S-oOpasHoro BUa, B OCTAJIbHOM NOATBeEPAMB Mpexkuue pe- 
3VIbTAaTHI (+). 

CkopocTbh HHHUMHPOBaHHOTO KpeKHHTra mponana uM Hu3s06yTaHa Mpu duKcu- 
DOBAHHOM NOOaBKe MajaeT CO BPeMeHEM MO KPHBOH, aHaJIOTHUHOL WIA 3aBHcH- 
MOCTH CKOPOCTH CaMO3aMeJVIAIOWerocH KPeKHHTa, C TEM TOJbKO OTJIMUHeM, 
170 KPHBax CKOPOCTH MHHIMMPOBaHHOrO KpeKHHTa MOAXOANT K OCH aOcLHcc. 

OOcy*eHHbIe BILE Pe3yJIbTATLI IPHBOAAT K 3aKkJIIOYeHHIO O Wemecoobpas- 
HOCTH MOCTAHOBKH OMbITOB MO MpHMeHeHHIO HHHIHHpOBaHHOrO KpeKHHTra B 
IPOHSBOACTBCHHBIX YCJIOBHAX C WesbiO BLIACHCHHA MepClMeKTHB e€fO KaK HOBOTO 
PeXHOJIOrHYecKOrO MpHvema. 

B 3aks1oueHHe BbIpaxkaem GJlaroyapHocthb P. B. Kocpipesoit 3a MOMOLLb, OKa- 
3AHHYIO B IIPOBeJeCHHH aHaJIH30B. 


CapaToBCKHH TOCcyRapCTBeHHbI yHUBepclTerT Tloctynuuio 
um. H. I. UepupimescKoro 30 XI 1959 


UHTHPOBAHHASA JIMTEPATYPA 


1A. J..Crenyxosu4, B.B. Tarapuunes, JAH, 94, 1049 (1954). 2 A. ZO. 
arenyxosuy, E.T. Kanaan, KPX, 30, 929 (1956). * A. . Crenyxosus, 
B.E.Huxutunz, KOX, 30, 1291 (1956). *#A..Ctrenyxosny4, Jucceprayus, M., 
958. SA. T.Crenyxosuy, KPX, 30, 556 (1956). 
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Jloxxanm Axagemun nayx CCCP 
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PH3BHYECKAA XHMH} 


10. A. KOJIBAHOBCKHM u Bb. A. CMHPHOB 3 


PACUET BbIXOJIOB NIPOAYKTOB PAQHOJIN3A AJIKAHOB 
(IIpedcmaeareno akademuxom A. B. Tonaueewm 6 XI 1959) 


Iletbio HacTOAIe paOoTbl ABHJIOCb COCTaBJeHHe ypaBHeHHit OamaHc 
MPOAYKTOB paHOIM3a aJIKaHOB WIA OMpeseseHHA COfepKaHHA pa3sJIMUHbI 
pakuuli Np OrpanwyeHHOM UNCe SKCNePMMeHTAIbHBIX JaHHbIX. Baxkuo 
3HaveHHe MPH 9TOM HMEECT PaCUeT BbIXONa TARKEMOFO OCTATKAa, HaHOOJIee TPyYTH 
NOMAalOUlerocA SKCHECPHMeCHTAJIbHOMY ONpeletennio. B gaksOUeHHe MPHBOANT 
cA pacueT OalaHca MpOAYKTOB paqnNouusa H-renTaHa B JIMHeEHHOM UW HeJIMHeHHO! 
O6NacTAX, HJIWIOCTPHPYIOMWH MpPHMeHeHHe BBIBeJeHHbIX COOTHOIMICHHH. 

OcHOBHBIMH NpOsyKTaMH pavoNUsa aJIKaHOB ABJIAIOTCA BOJOPOL, MOHC 
ONeHHbl, a TAKXKe aJIKAaHbI HOPMAIbHOTO H HZOMePHOFO CTPOeHHA Pa3s/MGHOr 
MOJICKYJIAPHOFO Beca C YHCJIOM aTOMOB yruepoqa Cy, The x22n (n — unc 
aTOMOB yrviepofa B HCXOJHOM yraeBogopoye). Tora uHucno MoweKyJ nocd 
o6syuenHa NV, CBA3aHO C HavaJIbHbIM UHCJIOM MOJeKYyJI HCXoOqHOrO asKaHa N 
COOTHOLICHHEM 


Ni Neck’, (1 


rye N” —unco Moseky] MOHOONe*HHOB, OOpa3syioulMxca pH pauosmnse 
Kpome toro, fvia Nx MoxkerT ObITb HanHcaHO Apyroe cooTHOUeHnHe: , 


Ne= Nast Naat Ne SSNs, (2 


rye N,— KOJMYeCTBO MOJIeKYJ HCXOAHOrO amKaHa Nocyie pamuonusa; Ny— 
KOJINNeCTBO MOJeKYJI BOMOpOsa H asKaHoB c x <n; N,— KosuyecTBo Moe 


Kyl MOHOOJIepuHOB c x <n; N,—komMYeCTBO MOJeKyJI MOHOOMeEPHHOB 
x >n; N,— KONMYECTBO MOJeKYI anKaHOB C Cysn; 
M3 (1) u (2) cnenyer, uro 


Nn = No —(Na4t+ Nz) (2 
HJM 
N+ Nz= No— Ny. (3 
J{nA TipakTHyecknx WeseH MOFyT OKa3aTECA NOJe3HbIMH COOTHOLICHHA: 
Ne=Na+Nr+Nz (/ 
WIM, c yyetom (1) u (2) 
Ne=No+Ns—Na, (: 


rae Ny—uncno Bcex MoneKync Cysn. Ypapnenna 1—5 spastorca TOUHDIM 
ypaBHeHHAMH OasaHca. 

Tlocneqyrouyee paccMoTpeHHe MpOBOAHTCA WIA saMHeHHOH Hu HeHHeLHO 
o6acTH paqnonusa oTsetbuo. Ilox muHelinol o6macTbio OyeM NOHUMAaTb Hi 
YaJIbHbIH YYaCTOK PaqMo/Msa, Ha KOTOPOM OTCYTCTBYIOT BTOPHYHIe peakIN 
KOHCUHEIX NPOAyKTOB. Tora, AWA JMHeHHOM O6MacTH MpH AMHe WenH peal 
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MH, OJIMSKOit K CAHHUMe, MOryT ObiTh HanucaHbl Ba TIPe@JIbHbIX COOTHOILEe- 
MA JWIn pacueta N,: 


NSN ees (6’) 
No, = Na — Ny (6”) 


Ypapuenue (6’) ABuIAeTCH TOUHBIM, ecIM THGeMb CBOOOAHIX pakuKasOB Mpo- 
HCXOJMT TOJbKO TlyTeM peKOMOMHallMH. Ecau mpM 3TOM HMeeT MeCTO peakIHA 
AMCIPONOPUMOHHPOBaHHA, TO ypaBHeHHe (6’) qaeT 3aHMxKeHHbIC pesyJIbTAaTHl. 
Taku o6pas3om, B oOulem clyuae ypaBHenne (6’) onpeyemAeT HW2KHIOIO rpaHHily 
BHIXOJa MpeebHOH YaCTH TA*KeOrO OCTaTKa H, COOTBeETCTBEHHO BepXHIOIO 
rpaHuWy MOeKYyJIAPHOTO Beca auKaHOB Cc C,X.p. 

Ypapuenne (6”) ABJIAeTCA TOUHDIM, CCIM YObWIb CBOOOXHEIX pauKaslOB 
MyTeEM PCKOMOHHAIMH paBHa WIM OosbWe UX YOM MO peakIlHH UcIponop- 
WvOHupoBaHuA. Ecuv OOuIbIIMHCTBO CBOOORHBIX pasMKaJIOB THOHeT B peakILHU 
AUCMponopinonUpoBanna, TO (6”) RaeT 3aBbIIWeHHbIe pesysbtTaTH. Mra, B 06- 
MleM Clygae ypaBHeHne (6”) onpesemaeT BepXHIo1Io rpanniy N, 4, COOTBeTCT- 
BeHHO, HM2KHIOIO FpaHHy MOJIeKYyJIAPHOrO Beca alKaHOB C Cys,. OTMeTHM 
AONOJHHTEIbHO, 4TO B JIMHEHHOM OG6AaCTH JOJIKHO CTPOrO BHINOJIHATbCA Hepa- 
BeHCTBO: 


Nu, <Nz+ Nr. (7) 


B HeJHHeHHOM OOsaCTH pH JaseKo NpowleqMeH NoWMMepn3aluu Hempesemb- 
HBIX C Cys, HepaBeHcTBO (7) MOxKeT UM He BbIMOJHATHCA. 

Jina OWeHKM OaslaHca MpoOAyKTOB pafuomuu3a A-remTraHa B jMHeEHHOH 06- 
NacTH MpWMeM CJelylolulve 3HAYeHHA pafUall\HO-HHOXHMHUYECKUX BbIXOJOB (B 
Moyiekyax Ha 100 5B normomeHHOH sHeprun): G(H,) = 4,9; G (npezembHEIX 
MpOLyKTOB pa3viowenua) GC (HeMpesetbHbIX MpOAYKTOB pa3ylo%KeHHA) = 
= 0,7; G (monooneduHoB c Cysn) = 2,0. Torga, cormacuo (6’) u (6”), uMeem, 
COOTBETCTBEHHO, HM2KHIOIO H BeEPXHIOIO TpaHully B3HayeHH BbIXOJa Mpesedb- 
HOW yacTH TaAxKesOrO OcTaTKa: G,(T) = 2,9 nu G,(T)= 3,6. Onnako s3HaueHne 
G,(T) He yoBseTBopseT HepaBeHcTBy (7) H Mbl OyJeM NoONb30BaTbCA 3Hade- 
HueM G.(T). 

Torfa, Qua 1 Ma ucxoqHoro H-reliTaHa IpH [ose 101° 2B/Ma, Halpumep, 
Oymem umetp: Ny = 683,8-10°5 mona; N,=0,033-10 > mona; N,z=0,093-10° 
MOIS; N= 0,012-107 moma; N,=0,06 mons. CorgacHo (3) Nyz= 
= 683,65-10°> mona uw cTenmeHb peBpalleHua MCXOMHOrTO H-renmtTaHa 
y=100 (No—N,)/Ny =0,022 mon.%. B tTa6n. 1 mpexcraBseHb BHIXOfbI 
NpOAyKTOB paguomn3a Ha 100 MoveKys UpeBpauenHoro H-renTana. 


Ta6auua 4 


Bpixog OCHOBHDIX MPOAYKTOB paAHOH3a AH-renTaHa B pacueTe Ha 100 MOJIeKY JI 
MpeBpauleHHOrO HCXOAHOTO BeLLeCTBa 


Yruepoxopoxyl Il pemembupie 


Iipeppaujen- ¢ 4HCJIOM Monoonedunnl| yraiepoxoposps C 
Holt Bopopon MoseKy JI CG -¢ UHCJOM yMMa 
fee ad Cren Cron 


B auHeHHOH OONMaCTH 
100 | Hays) | 15 | 2D | 39 | 129 


B HeaunHehHHonH OO mMacTH 
400 | DO | 18 | 44 | 28 | 145 


Ucnom3yem Tellepb BbIBeeHHbIe COOTHOWeHHA Aik pacueta OasaHca 
MpOkyKTOB payvouusa A-renrava B HeAMHeHHOM OOMaCTH. Mcxoyuple JaHupie | 
quia pacueta (1,2) cBemeHbi B TaO. 2. 
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Ilo ypesrennio (6") Haxofum uneno MoseH N; = 39,62-10°°, a mo ypar 
HeHuIO (3) Nn = 542,66-10°° moneli/ma (c uncom r/atomoB yruiepofa Ne= 
= 3798,62-10°° u unescm r/atomoB Bogopofa Ny = 8682,52-10°°), Paccun 
TaeM Tellepb 3JIEMCHTAPHBI COCTaB HW CpeHHM MOJeKYJAPHbIH BeC aJIKaHO) 
ec uncncm Cys,. Pacuer weer ycpenHenHyto PopmMy Cyz35Ho4,7 H CpeqHHH MO 
JIEKYJAPHBIM Bec M = 161, u70, Kak NosuepKuBaNOch panee, ABIAeTCH HHKHEl 
rpanuuel sHayenni xu M. Crenenb peBpalkenua ucxoqHororelraHa B STON 
eee cmyuae coctaBiseT 20,8 mon. % 

© B ta6n. 1 MpnBefeHbl BbIXO][b 

OCHOBHBIX IIPOMYKTOB paHMouH32 

B MOJekynax Ha 100 Monexya 

lipeBpamenoro av-renTaHa B HeJIM- 

ae = " Heol O6acTH mpuH o3e 650 Mpag 
(6e3 TlepecueTa K #A-relTaHy). 

CpaBpHeHHe HW aHaJIH3 MoJlyueH- 


4-108 4-105 r-ar. | 4-105 r-ar. 
KOMNOHEHTHI 


He 77,77 = 155,54 HbIX Ja@HHbIX MOKa3bIBalOT, 4TO TPH’ 
Ny 104,52 94,79} 392,6 YBeJIHYeHHH JO3bI BbIXO BOooporai 
N, 202 8,84. 17,52 NpOOKaeT MPOXOAUTH MO 3aKony,) 
nN" 61,9 433,3 | 866,6 6M3KOMy K JMHeHHOMy. IIo 7pyruM 
No 683,8 | 4786,6 |10940,8 KOMHOHe€HTAM H@JIMHEHHOCTbh BeCbMa 


3HaUHTeIbHa: BbIXOR MpeeJIbHOH: 
yYacTH TAMKeNOTO OCTaTKa YMeHbIWaeTCAH, TOra Kak BBbIXO Hempeeub-) 
HbIX YIIeBOJOpOROB C Cysn pe3KO YBeJIHMUHBAeTCA. STO CBUeTEIbCTBYET | 
O 3HAYHTeJIbHOH CTeMe€HH HEHACHINCHHOCTH TA>KeNOrO OCTaTKa B HeJIMHeHHOH 
o6actu. Ip yBennyeHun O3bI MpoHcxXo_UNT yBelMyeHve OOmlero YMCA MOse- 
KYJI, OOpasylOuluXcA MpH pa3siox*enun 100 MovekyJI HCXOZHOTO BellecTBa. STO: 
yKa3bIBaeT Ha TO, YTO NO XOLy PaHoH3a CpeAHHH MOJIeCKYJIAPHbIH Bec Mmpc- 
AYKTa OyeT NOHMKATECH. 
ABTOpbI BbIpaxkaloT OlarogapHocth I. JI. TanpnepHy 3a WeHHbIe 3aMeuaHHA,. 
cleaHHble NMpH oOOcyKeHHH paoTHl. 


Muctutyt HepTexHMuueckoro CHHTe3a Tloctynuo 
AxkayemMHu HayK CCCP 6 XI 1959 


UMTMPOBAHHASA JIATEPATYPA 


Kua, 10. A. Kon6anosckuit uw gp., JAH, 122, 1035 (1958), 
, OntnKxa un cnextpocxonusa, Ne 4 (1960). 


Wo 
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Jlokaanm Akanemun Hayk CCCP 
" 1960. Tom 131, Ni 6 


PH3BHYECKAA XHMH A 
Au. H. HECMEAHOB wn JE JbIK MAH 


M3MEPEHHE JABJIEHHA MAPA TBEPJOrFO XPOMA METOJIOM 
PAXMOAKTHBHbIX HHAIMKATOPOB 


(ITpedcmaeazeko akademuxom B. H. Cnuuyotnoim 3 I 1960) 


JlaBuieHve mapa %MKOrO XpOMa U3MepsvIOCb MeTOJOM TOUeK KHMeHH A: 
,*). BeuleqcTBve HeHaeKHOCTH MeTOJa IpOBeeHHA H3MepeHHH HW Maso YNCTOTE 
eTaJlia, STH AaHHble HeBepHbl. M3mMepeHuA aBseHHA Mapa TBepAOro XpoMa: 
BIH MpOBeeHbl MeTOJOM HCMapeHusA C OTKPbITOH moBepxHocTH (3°). 

Jlanupie (*) u (*) ynopsmerBopHuTembHO Co- 
macytoTca Apyre Apyrom. HeckxopKo Ooee 
M3KMe 3HaueHHA y (*) MOryT ObITb OObACHE- 
BI KOHJeHCallMeH MeTasula TpH UucnapeHun 
a HATH Mo_Beca. Pe3sybtatp (°) wexKaT 3Ha- 
WTeJbHO BbIle. Mx oTmnuue oT (%,4) TpyqHO 
OMMCHTHPOBaTb. OHO MOET ObITbh pPesyJIb- 
aTOM KaK CHCTeMaTHYeCKON OWIMOKH H3Mepe- 
MH, TaK HW OOJIbIWeH YHCTOTHI MeTaJiia y (°). 
[aHHble 10 JaBseHHio Mapa xpoMa Tpe6y1oT 
IPOBep KH. 

Mb “u3MepHIM JaBleHHe Mapa TBeporo 
pOMa HHTerpasIbHbIM BapHaHTOM  appy3uB- 
oro MeToywa KuyjiceHa c MHCnOuIb30BaHieM 
Id onpemenenua |KoMYeCTBAa KOHeHCaTa 
ajMoakTHBHOrO us0TONa xpoma Cr®*!. JIna 
adoTh! Obit B3AT 99,99% xpoM, KOTOpbIli 
PeIBapuTebHO NpoMMaBAJICA B BaKyyMe. 
(POM Obl OOJIy4eH B 3allaAHHbIX aMMMy/ax 
eHTpOHaMH B AepHoM peakTope. Ero pa- 


MOXHMHYeCCKaA YHCTOTA JOKa3bIBaJlaCb KPH- 
OM pacnaga, KOTOpaH NOKa3asla OTCYTCT- 
Me KaK OJIro-, TaK H KOPOTKOXUBYIUIMX pa- 
MOaKTHBHBIX MpHMecel. 

Ilpu6op, Ha KOTOPOM MpOH3BOAHJINCh U3- 
lepeHHA, H MeTOLHKa MpoBeseHHA SKCHePH- 
eHTa ObWIH aHaJIOrHYHbI OMHCaHHbIM pa- 


1 yp 
7:0 | ne 


Puc. 1. SaBneumocTb JaBJIeHHA Mapa: 
TBeEpMoro XpoMa OT TemnepaTypE: 
1— no pauHpm (°); 2 — no 2aHHBIM 
(4); 8— no gaHHpm (°) (xpoM, KOH- 
JI@HCHPOBaHHbI us Mapa); 4— mo 
yaHubiM (°) (XpOM, CJaBJIeHHEI B- 


pakyyMme); 5 — OMbITHbIe JaHHbIe Ip 
oTBepcTHH B Madparme 9,847. 
- 10-8 cm?; 6 — OMDbITHbIe JaHHbIe MpH 
oTBepCcTHH B AMadparme 1,384-10-8cm? 
(a), pu oTBepcetun 7,74-10-4 cm? (6): 


ee (°). 

PayvOaKTHBHbIi XpOM B_ Bue CTPpy2KKH 
arpyKaJICA B MOJHOJeEHOBY!O SsiPpy3HOHHy10 
aMepy C MomHOeHOBOH WHadparmol, OTBep- 
THA B KOTOPOH MeHAJIHCb OT ONbITa K ONbITY 
Tt 9,847-10-307,740-10-*cm?. Kamepa uMevia BHYTpeHHHH JMameTp 0,9 cm. 
larpeB KaMepbI B MpHOope MPOMSBOAMICA C MOMOMLbIO BICOKOYACTOTHOLO NOMA 
HeIIHHM HHLyKTOpom meyH MBII-3M. Mamepenue Temmepatypbl Bevl0cb. 
+—PtRh vTepMonapoli KOMMeHCaIHOHHBIM MeTOOM C MOTCHIHOMCTPOM 
INTH-1 u ranbpanomerpom M21/4 8 KauectBe MHAMKaTOpa Hysa. TepMomna- 
a rpafyHpoBasacb B YCJIOBMAX ONbITa HeMOCPeCACTBCHHO B aby 3HOHHOL 
aMepe 110 TOUKaM MVlaBJIeHHA Me, 30/I0Ta HW HUKENA BbICOKOH HYHCTOTHI. 
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XpoM Cc IIpHeMHHKa NapOB CMBIBaJICA TPeMA NOPILHAMH ropauelt cepHOoH K' 
nortp. Kucnota ylasiaacb BbIlapHBaHueM Jocyxa. OcTaToK pacTBOpaAJIcA 
pagOaBJleHHoH KucmoTe. M3 pacTBopa o6pa3ubl WIA W3MepeHHA TOTOBHJII 
uByMa cnoco6amu. B nepBoM u3 pacTBOpa BbICaKUBaaCb THAPOOKHCh XPO 
KOTOpad OTeIAJIacb Ha BOpOHKe BioxHepa. PusbTp C BbICYWICHHbIM OCay 
cAyKMN O6pasioM Mid usMepeHuli. Bo BTOpoM cnoco6e MpOH3BOLKMJIOCb BBbIl 
PHBaHHe PacTBOpa H3 MMHMATIOPHBIX CTCKAHHBIX YalledeK HocyxXa, MOcAe Me 

>, MPOH3BOJMJIOCb H3MepeHHe aKTHBHOCTH CyxXoOro OCTATI 

6 woe  NxTHBHOCTh H3MepsAsacb Ha ycTaHoBKe B c y-cyerauk 

AMM-4. O6a cnoco6a ai OMMHAKOBbIe Pe3yJIbTaTb 
%& 


YjlelbHaAd AKTHBHOCTb MeTaJJla OMpeqemAach : 
=) : 7 AJIMKBOTHOH YaCTH pacTBOpa HaBeCKH XPOMa TeM xe C 
a& CO6OM, 4TO H AKTHBHOCTb M3 pacTBOpa KOHJeHCaTA. 
fo ~* Jjapilenue mapa BbIyHCJIANIOCb MO dopmysie: 
a I Ts 
Puc. 2. 3asucumocts Pye eV um. 


WaBJICHiA Napa XpoOma 
OT COOTHOWeHMSA MIoma- pye {| — aKTHBHOCTb KOHJeHCaTa, /,)— yebHaa a 
Au appySHOHHOTO OTBEP-  tyBHOCTh, @ — MOWalb appysHouHoro oTBepcTHa, t 
SMe) ins Ri BpeMA 9kKcnosHunH, T — adc. Temnepatypa, M —™M 
JleKyApPHbI Bec napa, K — Koaddunnent Knay3Hur 

Tloyuenuple pesybTaTbl NpuBezeHbI B Taba. 1 uw Ha puc. 1. U3 tabu. 1 
puc. 1 cmemyetT, uTo cKopocTb adPy3nu yBeIMUMBaeTCA MPH YMeHbIeHHH Mi 
ulaqu sdcdby3sHouHoro oTBepcTua. OHako Mp nomlaqax oTBepcTusa 1,384 -10 


Ta6uauna 4 


Jlapmenue mapa u TenmoTa cyOMMalHH xpoma 


ar ae aia ae Bose P-104, mm Kad AMG 
°C : ss Seles cM? % 110%, r/em ; rpay-r-ar. Kan/r-a 
1144 3082 Selo 9,847 0,965 0,269 0 , 246 — — 
1198 691 11,8 9,847 0,965 4,74 GS} — — 
1262 302 18,4 9,847 0,965 6, 20 5,98 — — 
1044 | 14401 Ps) 1 , 384 0,924 0,0928 0, 100 34,04 92962 
1078 | 10825 3,69 1,384 0,924 0,246 O22 34,50 93123 
1110 3612 QOS 1,384 0,924 0,466 0,445 34,47 93436 
1120 9412 0,82 1,384 0,924 0,778 0,723 34,46 92758 
1149 3602 G52 1,384 0,924 diy pula 4624 34,43 93193 
1184 1504 0,82 1,384 0,924 2,80 2,74 34,40 92880 
1204 911 0,09 1,384 0,924 4,03 Bee” 34,38 93078 
1236 596 7,08 1,384 0,924 8,94 8,83 34, oe 92797 
1285 305 10,5 1,384 0,924 24,8 Dole 34,29 92489 
1092 7262 1,94 0,774 0,923 0,345 0,328 34,49 93078 
1213 A Paoall Dye 0,774 OF923 Ny 5,44 aye ay 92855 
1254 897 8,74 0,774 OROZ3 WAS saals 34,37 92784 


u 7,74 -10-*cm* cKopocTH HcnapeHuA MpakTHUecKH COBMaaior, T. e. IPH 9TI 
BeJIMUHHAX MIOWAaleH OTBeEPCTHH B KaMepe JOCTHraeTCcA HaCbIeHHe HM MOU 
YeHHBI€ PeSyJbTATbI COOTBETCTBYIOT JaBJICHHIO HaCbIIeHHOrO Mapa. SOTO H 
PAHO BUHO U3 puc. 2. Mcnobsya 3HaueHHA CKOpocTeli UcnapeHuA pH pa 
JIHUHBIX TWJIoWatAxX OTBepCcTHH sdpdPy3HOHHOM KaMepbl, Mbl BbIYHCIMIH KO9 
(puuuent JIsHrmiopa JIA TRepforo xpoma (a = 0,5) MeroyoM, OnvcaHHBIM paH 
(7). Hapnenua HacbilleHHOro Mapa, nOJlyyeHHble H3 JaHHBIX (*), u 3HayeHUA 
JIHlb Ha 15% OTIMUAaIOTCH OT NOJYYeHHbIX HAMM 3HaveHH JaBenuli nap 
W3MCPCHHOrO TPH HaMMeHbUIMX sy3HOHHbIX OTBepcTHAX. Ene MeHbllaa pa 
Hula MOyyaeTcA MPH HUCHOMb3O0BAaHHM aHHbIx (+). 

TakuM_ 0Opa30M, MOxXKHO CYHTaTb YCTaHOBJICHHLIM HepaBeHcTBo Korpd 
venta JIsHrMiopa ejMHMMe Aa TBeporo xpoMa B ycJIOBMAX ucmap 
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ma. 13 sToro xe CekyeT, ITO NAaBCHHA Napa, BbIYHCeHHbIe H3 CkOpocTeH 

MapeHHA C OTKPbITOH MOBePXHOCTH, He BepHbl. 

Ha OCHOBaHMM CKa3aHHOPO MBI MPHHAIM 3a PaBHOBECHble aBeHHA napa 

OH NOWMaAX adpySHOHHBIX oTBepcTui 1,384 -10-* u 7,74 -10-4 cm? u, ucmomb- 
fl MX, METOJOM HaMMeHbIUMX KBapaToB, Halli ypaBHenne: 


20907 
log Pun — LO BO a re . 

Hlanee, W3 MOWYYeCHHEIX HaMH PaBHOBECHLIX JaBJeHHii Napa H 3HayeHuli 

€PMOAHHAMHYeCKNX NMOTeHWHAOB JIA TBEPAOU H ras00OpasHon cbasbl, BbIYHC- 

€HHBIX H3 JaHHbIX (*), MbI HallH TensoTy cy61MMaluH xpoma mpuH 0° K 


AH$) no cbopmyuie: 
AH, =T(AM —RIn Pam), roe AD = Dras2— Drons 


ea, H ee — NIPHBeJeCHHbIM TepMOJHHaMHYeCKHH NOTeHWHad Napa Hu TBep- 
joro MeTaJisa. 

Tlonyuenupie aHHble mpescTaBsieHb! B Ta6. 1. CpeqHee 3HayeHHe TeMJIOTHI 
yOnNMannn 92952--184 kan/r-ar. 


MockosckHi rocyjlapcTBeHHbId YyHHBepcuTer Toctynuo 
um. M. B. Jlomonocosa 23 XII 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


1H.C.Greenwood,M.S. B.Pellow, Proc. Roy. Soc., A 82, 396 (1909); A 83, 
83(1910). 2 E. Baur, K. Brunner, Helv. Chim. Acta, 17, 958 (1934). *R.Spei- 
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nodynamic Properties of the Elements, Washington, 1956. 
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PU3HYECKAST XHMH 


A. M. PYBHHUITEHA u A. A. CJIMHKMH 
MATHUTHbBIE CBOHCTBA Cr,0; — Al,O; KATAJIASATOPOB 


(IIpedcmasaeno axademuxom B. A, Kasancxum 5 I 1959) 


Maruutupie cporictBa CreOs — AleOs KaTasM3aTOpoB, MpHroroBJIeHH 
mpomuTKon y-AlzOs xpoMoBoH KHCOTOH C MocweqyIOulMM BOCCTaHOBJeHHe 
H, up 360° u cogepxxapuiux 0,1—40 Bec. % CreOs, Opin u3syyeHbI CemByZo 
c corp. (1). OHH HalllIM, YTO MarHHTHBIM MOMEHT IPH MaJIbIX KOHIeHTPallual 
Cr,O, cocrapineT ~ 3,7 Up, a B MHTepBasie OT ~ 5 Bec. % u Jo 40% CroC 
OH paBeH 3,2 Ug, ITO ABTOPbI CBASbIBAIOT C HasM4HeM HOHOB Cr®*, Tipu ~ 88 
Cr2O3 naOmofasica pesKui MepesioM B XOJ€ KPHBOH BOCIIpHHMUMBOCTH (x) © 
6pIcTpoe yBemMyeHHe XY IPH YMeHbIeHHH KOHWeHTpaunH CreOs. Ha KpuBo 
3ABHCHMOCTH KOHCTaHTHI Belicca (A) oT cocTaBa B 9TOH xe TOUKe uMeJICH Mepe 
Jom u A Magala JO HYJIA Mp yMeHbWeHHH KOHWeHTpawun CreOs. OTu use 
HeHHA B XOM€ KOHILCHTPalHOHHOM 3aBuCHMOCTH XY H A aBTOPbI CBA3AJIM C Xé 
pakTepom pacnpegesenua CreOs mo nopepxuoctu y-Al2Os. 

Visyyenne mpomecca OKHCIeHHA HaHeCeHHBIX CreOs — Al2Os u CreOs - 
ZnO KaTaiu3aTOpOB KHCJIOPOZOM yTeM MOCTPpOeCHHAH KPHBbIX 3aBHCHMOCT 
Ma@rHHTHOHM BOCIPHHMYMBOCTH OT IIyOHHbI OKHCeCHHA OblIO MpoBefeno Marcy 
Hara (?,°). Emy ylalocb Noka3aTb, 4¥TO HaHOOIee HHTCHCHBHO Mpoecchr OKUC 
sieHust HOHOB Cr®* B MOHD Cr? mponcxo_aT B HavaNbHOK OOAaCTH KOHIeHTPé 
wu CreOs (mpHOmusuterbuo yo 10 Bec. %), MpH4yeM OKUCIeEHHe 3aTpyAHAeTC 
C YMeHbINeHHeM MOBepXHOCTH HOCHTeIA. AHAOrHUHbIe pesyJIbTaTHI OBL 
MOJIYYeHbI HM %Ke IIpH MarHeTOXHMHMYeECKOM H3YYeHHU Ipoiecca TepMuyecKor 
pasiomxenua CrOs, Hanecennoro Ha y-Al2Os (4), u B padote (°) mo u3yyeHui 
KaTamu3aTopoB CrOs — SiQe. 

Ham MpefcTaBia0cb HHTepeCHbIM MpoBecTH UCCeOBaHHeE Mpouecco 
OKMCJIeHHA HOHOB Cr** B HOHbI Cr®* fis COBMECTHO OCaKMCHHbIX KATAIU3aTOPO 
B WHpOKOM JvalazsoHne KOHWEHTpanMh CreO3 vu BbIACHHTb, KaK H3MeHHeTCHA CC 
qep2kanve wonoB Cr°* B KaTaIH3aTOpax B YCNOBHAX KaTaIMTHUeCKON peaKILHE 
MpOBOMMMOH Ha HUX, B 3aBHCHMOCTH OT KOHWeHTpawMu Cr2Os. Kpome tore 
MbI peqMoarasH Ha OCHOBAHHH MpOBeAeHHA TeTabHOrO MarHUTHOFO aHasHu3 
CHCTeMbI JaTb IPHMepHy!O KapTHHY pacnpegzenenua Cr2O3s B o6beme Al20O: 

Katanusatoppt Cr2Os — AleOs c cogepxannem 0; 1,48; 4,4; 7,28: 14,§ 
20,8; 33,2; 60,0; 80,0; 93,2 u 100 Bec. % Cr2Os ObiuIM NpuroTOBJIeHbI COBMeCTHBI 
ocakeHvem rugqpookucei Al u Cr us cmecett 10% pacrBopos HuTpaToR 3TH 
metasioB 10% pactsopom NH4OH. Tepmuueckoit o6pa6orKoli Ha Bosyyxe mrp¢ 
MBITBIX H BbICYWeHHBIX pH 110° ocagKos B Teyenue 6 yac. pu 450 n 600° 6bIz 
NOJIYYeHbI Be CepHH MpelapaTos Katamu3zaTopoB. KaTanuTuyeckad AaKTMBHOCT 
NOJTYYeHHBIX MpelmapaTOBR uCCeLOBaach B PeaKIMM pasoxKeHUuA w30-C3H-O] 
B HHTepBale TemMepatyp 275—320°. Mpr mpoBenu MarHeToxumuyecKoe uccu 
OBaHHe KaTaIM3aTOpOB OOeHX CepHii JO u Mocwe KaTaNHTHYeCKHX OMBITOB, 
TAKKE JONOIHUTEIbHBIE H3MEPCHHA YX CBEXKUX KaTaIMZaTOPOB, MOLBepruyTyl 
CMeKaHHIO IpOKaJIMBaHHeM Ha BO3Tyxe Mpn 1000” B Teuenne 6 uac. 

Ha puc. | mpeycrapeHo H3MeHeHHe MarHHTHOM BocTpHUMUMBOCTH, pa 
cunTaHHoH Hal PCr (xc, -10°), B 3aBucuMOcTY OT KONNeHTpanum CroOz B Kati 
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3aTOPaX, MPOKaJIeHHbIX JO 450”, no u nocane paborh. Bpocaercn B ria3za pes« 
€ pasHYve B BEIMYHHAX Yc; PaCOTaBIUNX M HepadoTaBIlMx KaTaNusaTOPOB 
M KOHWenTpalHAX CreOs qo ~ 40 Bec. %. XapaxtepHo, yTO MHTepBas KOH- 
nTpawuh Cr2O3, B KOTOpOM HaGsOMaeTCH pesKOe CHHXKEHUE Yc; HepadoTaB- 
MX KaTaJIH3aTOPOB MO CpaBHeHHIO C KaTaJIM3aTOPaMH, BOCCTAHOBJICHHbIMU B 
/pomecce PeaKUMH, B HaIeM CJlyyae COBMECTHO OCaKCHHbIX OKHCeH Topa3sz0 
fupe, YeM B Cylyyae NPONHTOYHIX KaTaIMsaTOPOB. OTO, NO-BUAMMOMY, CBA3aHO 
Goble AucnepcHocthio Cr2O3 B COBMECTHO OCaxKJCHHBIX, Y€M B NPONHTOU 
BIX, KaTamM3saTopax. Jlanee, KaK BUAHO u3 pue. |, YX, KaTaJIM3aTOpOB TO H 
oce NPOBeAeCHHA PeakUHH pasNOKenuA ChupTa, HayMHad Cc ~ 60 Bec. % CreOs,; 


Oo 0 60 0 be.% 0 2 0 6 0 bec.% 
ip a 
uc. 1. SaBHCHMOCTb Yc, OT cOCTaBa JIA Puc. 2. 3apucumoctb p (/, 2) HA (8, 4) of 
AaTaM3aTOPOB, NpoKavieHHBIX mpu 450°. cocTaBa JWI KaTaNHsaTOpOB, MpOKaJieHHEIX 
a— jo pabotn; 6 — nocne paborsi npu 450°. 1, 3 — no pane 2/4 — nocae 
, padorTs 


IPAKTHYECKH OMMHAKOBbI, OTO, OfHaKO,! He O3HAYAET, YTO B 93TOM Quaia= 
OHe KOHWeHTpauuh Cr:O3s HeT nouop Cré°*, Ha ocuoBaHuu TemmepatypHoli 
ABYCMMOCTH Yc; HAMM ObIJIM BbIUMCJICHbI MAPHHTHbIC MOMEHTH! (WW) KaTaIH3aTO- 
OB JO HW Nocse paOoThl. CoorBeTcTBywmuHe JaHHble MpuBeyenbl Ha puc. 2. He- 
adoTaBlliue KaTasM3aTOpbI, coxepxamine Jo 40 Bec. % Cr2Os, umelorT pw Gosee 
M3KOe, EM TOcIe paOoTH, YTO OOycJIOBJIEHO NPHCyTCTBHeEM B MepBbIX 3HaqH- 
€JIbHOrO KOIMYeCTBa HOHOB Cr®*, MarnvTHble MOMeHTHI KaTaH3aTopoB c 60, 
0 u 93,2 Bec. % Cr:O3 kak 0, Tak HW NOce padoTE! OLMHAKOBEI (3,3 pp) H HuKe, 
eM TeopeTHYecKoe 3HAUEHHe pt Aid HOHA Cr?*. Saunt, MB STHX KaTaNMB8aTOpax 
pucytcrByoT uonpt Cr®* (uTo yJasocb NOATBeEpAHTb KaveCTBEHHbIM XHMU4e- 
KHM aHaJIM30M), KOTOpble HE BOCCTAHABJIMBAWTCA B Mpomecce peakunun. Kouu- 
ecTBO HOHOB Cr°* B cepuu NpoKasieHHbIxX pH 450° KarasMsaTOpoB, paccunTan 
Oe 3 BeJIMYHH p, TpescTapeno na puc. 3. 
AuanornunHble JaHHble Obl NOJYYeHbI WIA KaTasIM3aTOpOB, MpOKaJIeHHbIX 
pu 600°, nO B 93TOM cayuae npesenbHoe cofepxaHue Cr,O3, AO KoTOporo 
HepaOoTaBlluX KaTaJIM3aTOpOB MMEeTCA SHAYHTebHaA KOHWEHTpalluA HOHOB 
1®*, cumKeHo go 20 Bec. % HM KOHWeHTpauua MoHoB Cr®’ B KaTanusaTopax, 
pokayienppix npn 600°, npHOmusutenbHO B 1,5 pasa MeHBIUe, Y€M B COOTBET- 
TBYIOMUX Mpenapatax, MpOKaJieHHbIX NPU 450°. 1B sto cepuu BeM4HHA Yc; 
pH cofepxanun Cr,O; 60 Bec.% MH BbUe OJMHAKOBa MA pa6oraBmnx i 
epaOoTaBIUHX KaTaJIH3a1OPOB, T. €. HOHBI Cr®* He BOCCTaHaBJIMBaIOTCA B po= 
ecce padoth KatavIusatopa B yCJIOBHAX erHAporenusalnn — jlerufpatauu 
NHpTa. 
JA BBIACHeHHA IIPHUMH, KOTOPbI€ MOTYT BbISbIBATh Takoe NOBeseHve Mpe* 
apaToB c cofep2kanvem Cr2O3 > 60 Bec. %, MbI paCCMOTPeJIH BOSMOXKHBI cha- 
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30BbI cocTraB CreOs — AleOs KaTamu3aTOpOB, OCHOBaHHbIM Ha MArHUTHbIX fa 
HbIX. OOpaTumca cHoBa K puc. |. Mpl BUAMM, YTO Yc; CHHMKAeTCA C yBeMMIeHHE 
KOHHeHTpanun Cre2Os He MviaBHo, a mpu 60 Bec. % Cr2Os X%cr paBHa YXcr Uf 
33 Bec. % CreOs (STO COOTBETCTByeT MaKCHMYMY BOCIIPHHMUMBOCTH B pace’ 
wa 1 rxKatanu3atopa). To xe HaOsoqaeTCA WIA KaTaNU3aTOpOB, MpoKase 
ubix mpu 600°. IIpu mepexoge or 33 Bec. % Cr2Os3 k 60 Bec. % HadsOLaeT¢ 
TakxKe pe3Koe Bospactanue A oT 125 no 250° (puc. 2). Bospactanue A iif 
mepexone oT 33 k 60% CreOs MpoucxoguT u B Culy4¥ae KaTaMH3aTOPOB, MpPOK, 
nennplx np 600 u 1000°; A yBenuunBaetca coorsercrBeHHO oT 125 zo 306 
% u or 130 no 460°, onHaKo y Kari 
60 JIM3ATOPOB, MpOKaseHHBIX Tp 
1000°, He HaOsmomaeTcA yBemn4 
HHA Ycr WpH Mepexoge oT 33 , 


+ 
te 


& 40 60 Bec. % CreOs. 

N XapaktTepHo u3meneuue A J 
Sa BCeX TpeX cepHi KaTamu3aTopo 
= B uHTepBaue 1,5—33 Bec. % CroO: 
Ss Jian KaTanM3aTopoB, MpoKaser 


a HBIX pH 450°, A B UHTepBal 

20 40 DD Beco =} 514% CreOs w3Measetca ¢ 

[cr,0,) aca 3 75 no 100°, a B uHrepBase 14 - 

Puc. 3. 3aBucHMocTb cOfep2KaHHA HOHOB OT CO- 33% Cr2O0s or 100 0 130° (puc.2) 

cTaBa WIA, KaTaJIM3aTOPOB, MpoKaJIeHHbIX mpH 450°. Katasu3aToppl, 1pokaJieHH ble mp 

1 — 70 pa6ornl; 2 — mocne padorst 600 ,B uHTepBane 1,5—14 Bec. 

. Cr20s XapakTepu3yiotca A 

u3Meustourelica oT 30 yo 70°, a B uHTepBamne 14—33% Cr2Os3 or 70 go 130° 

Y KaTamu3aTopos, Mpokasenuptx mpn 1000°, A B unteppane 1,5—14% Cr2O 

6u3Ka K HYJO, a B MHTepBame 14—33% Cr2O3 ee BemMuMHa UM3MeHAeTCA OF 
100 yo 130°. 

Virax, Mbl HMeemM TPH OOJACTH KOHWeHTpauun CreOs, B KoTOppIxX A B 3aBH 
CHMOCTH OT TeMIlepaTypPbI MIpOKaIMBaHHA H3MCHAeTCA COBeEPIIeEHHO pa3IMU4HO 
1) o6macTb 1,5—14% CreOs, rae A c yBemnueHueM TemlepaTypbl MpoKamuBa 
HUA KaTaM3aTOpOB NagaeT NpHOmM3uTeIbHO Jo 0; 2) o6macTb 14—33% Cr2O: 
re A mpaKTuyecku He H3MeHAeTCA C MOBDILICHHEM TeMIepaTypbI MpoKaMBa 
Hua, OcTaBadcb Ha ypoBHe 100—130°; 3) o6macTb KoneHTpanuh > 60% Cr2Osz 
rye A pe3sKO Bo3pacTaeT C YBeIH4eHHeM TeMMepaTypbl NpoKamuBanHua. OT 
MOcueqHAA OOaCTb KOHWeHTpaluu CreOs wuTepecua elle HW TeM, YTO KaTamu3a 
Top c 93% CreOs, npoKasleHHbI np 600, anTudeppomMarHuTeH, B TO BpeMaA Ka 
auctaa CreOs B STHX yCOBHAX MpHroTOBeHHa NapamaruuTua. IIpu yBenuye 
HUM TeMIlepaTypbl NpoKamuBanua Wo 1000° anTudeppomaruuTHEIMu CTaHOBATC 
KatTamusatoppi c 93 uv 100% CreOs. Mcxoas u3 Bpittien3102%KeHHOrO, MOXKHO Lat 
cMleLyIOULy10 TIpHMepHyt!oO KapTuHy pacipesemtenua CreOs B Al2zOs aa u3yyeH 
HbIX KAaTAasIM3aTOPOB. 

B unteppane 0—14 sec. % CroOs umeetca TBepsbIit pacrsop Cr2O3 B Al2Osz 
KOTOPLIM yMOpaAOWHBaeTCA C YBEIHYCHHEM TeMMepaTypbl MpoKanMBaHHaA, YT 
MpHBOLMT K cHwxKeHHIO A. B unteppane 14—33% CreOs umeetca cmecb pas 
mMuHbIX (bas. Hapsay c TBepzbIM pacrBopom Cr2OsB Al2Os, 3mecb, N0-BuMMOMY 
oOpasyioTca M TBepybIe pacTBopHl 3amemenua AleOs B CreOs, T. e. uMeloTcs 
(pasni1, Goratbie u OegubIe Cr2Os. B ofHux u3 Hux A MO%KeT yMeHbLAaTECsH Cc yBE 
MYCHHeM TeMMepaTy pb! MpOKaIMBaHUA, a B Apyrux — yBemuuupateca. B cpex 
HeM 9TH [Ba Mpolecca MOryT NpuBecTu K HeM3MeHHOH BemM4HHe A. B uutTepBan 
KOHveHTpauni 60—93% CreOs BnepBble MomBAaeTca chasa cBO6oLHOL CreO: 
MpHyeM B KaTasM3aTOpax, MpoKawenuHbIx npn 400 u 600 , ata dasa HaxoguTe 
B JOCTATOUHO JMCHepCHOM COCTOAHMU HM ee MOmBeHHe (pu 60% Cr2Os) conpa 
sowkaeTca yBewuyenuem x. Kpome Toro, B 3TOM OOmacTH KOHeHTpaunit CreO 
NOABJIA€TCA, TO-BHAUMOMY, pacTBOp BHespeHuaA AleOs B CreOs, c 4em cBa3aH 
lOABIeEHHe AHTHPeppOMArHeTH3Ma B KaTaM3aTOpaX C BEICOKUM COMepxKaHHel 
CreOs, mpokanenuptx mpu 600 u 1000°. 
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BeposTno, uT0, oOpasya TBepsbili pactBop BHempenus, HOHE! Al?* mpouns- 
OMAT JIOKAJIbHbIC CMENMIEHHA HOHOB O*” B pellieTKe H CO3alOT TEM CaMbIM O1aro= 
PHATHBIC YCJIOBHA MIX BOSHHKHOBeCHHA KOCBeHHOTO OOMeHa M@XKAy HOHAMI 
r°* B pesybTaTe NpHOmmxKeHHA BanenTHOrO yrna Cr?* — Os— — Cr** x 180°: 

B cpeTe CKa3aHHOrO, OTCYTCTBHeE 3aMeTHBIX pa3JIMUHi B MarHUTHBIX CBOH: 
BaX CBE%KUX M padoTaBlIHX KaTaMsaTOpoB Cc Cr2Os > 60 Bec. % MoxeT ObITE 
ObACHeHO TeM, YTO KONHUECTBO MOBepXHOCTHEIX HOHOB Cr&* oyeHb MaJIO 110 
aBHeHHIO C HX KOJIMYECTBOM, 3aKJIOUCHHBIM B OObeME KPHCTAJJIOB KaTaH3a- 
opa. Ilopepxuocrubie noupr Cr** nerko BocctanaBauBatces. Monti xe, Ha- 
ofmslllvecsh B OObeMe KPHCTaa, He BOCCTAHaBJIMBAaIOTCA B JAHHbIX yCJIOBHAX 
T, BPeMA) H3-3a OTCYTCTBHA HeMOCpemCTBeHHOFO KOHTAKTA C rasoBOl tasoii 1 
eMJICHHOCTH Zudy3HH MWapoB Hu ra3s0B BHYTPb KPHCTAaJIJIOB. 

Kpome onncannbix BbIe KaTamu3aToposB Cr2O, — AlsOs, MbI MpoBemM pag 
sMepeHHl Ja Cr2Os — SiOz KaTamu3aTopoB, NomyyenHbix* Hanecenuem CrO, 
a SiOz c Mocuenyouleh Tepmuyecko O6pa6orKol. O6padotka CrO3s — SiO; 
POBOJMNaCch ABYMA WyTaAmu: 1) STHJIOBLIM CIMPTOM Mp KOMHATHOH Temmlepa- 
ype, a 3aTem He mpn 515° 8 Teuenne | uaca; 2) o6pa6oTKka He van BosqyXoM 
akxKe pu 515° B Teuenne | uaca. STH ABe rpynmb KaTaNusaTOPOB pesKO OTAU= 
ayiMCb MAarHHTHbIMH WH KpuCcTanorpaduyeckumu cBolcTBamu. Tleppprie oKa3sa- 
MCb MapaMarHUTHBIMH C W=3,2Up MW peHTreHoamopdupimu. Bropsie Onlin aHTu- 
epPpOMarHUTHBIMH HW Ha UX PeHTTeHOrPpaMMaX MMEJIMCb YETKHE JIMHHM KPHCTaJ- 
mmueckoH CreOs. Mbi cuvTaeM BO3MOXKHbIM, UTO TakKoOe pa3zHuHe B MaPHHTHOM 
NOBeeCHHU STHX DBYX rpyNMl KaTamu3aTopoB OObACHAeTCA OOpa3s0BaHHeM CHJIH- 
KaTOB XpOMa B Cylyyae OOpaboTKu CrOs — SiOz cnuptom 3a cueT OoOIbIOFO BEI 
MesIeHHA Tella Mp OKHCJIMTebHO-BOCCTAHOBUTEJIbHOM Mpoitecce. Bomee nog 
poOupie WaHHbIe OO STUX KaTaNH3aTOpax OvzyT omyOHKOBaHEI BMeCTe C Xa- 
pakTepHCTHKOM MX KaTaHTHYeECKOH AKTHBHOCTH B OJHOM M3 OMKAanINx 
cooouleHHit. 


WuctutyT opraHHueckoH XHMHH Tloctynuno 
um. H. JI. Senuuckoro 21 1959 
AxkayemHu HayK CCCP 
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PH3HLECKAA XHMH, 


Jl. Tl. THMO®EEB 
O BPEMEHM YCTAHOBJIEHHA COPBLUMOHHOrO PABHOBECHA 


(IT pedemaeneno axademuxom Me M. [y6ununoim 25 XII 1959): 


Ilpu u3MepeHuAX H30TepM COPOWHH paBHOBecHe B pxAse CJlyuaeB ycTaHak 
JIMBaeTCA UpesBbluaHHO MeqeHHO. Tak, HallpuMep, B Onbitax Kyamxe (*) 
o61acTH, OH3KOH K HACbIILeHHIO, OTCUeTLI BEJIMYHH COPOMMH NapoB OeH30ua H 
IIPHPOMHBIX Cop6eHTax (riMHax) NMpousBOAMINCch yepes 1—2 cytoKx. Karaue, 
(?) Ha60qa MaJly!0 CKOpOCTb COpOWMH Np Hu3KUX JaBenuax. Ilo JaHHEl 
aBTOpa, PaBHOBeCHble BeJIMUHHbI COPOWHH a30Ta Ha yIVIAX, CHJIMKaresAx — 
APyrux HCCHeEMOBaHHbIX COPOeHTaX B OOMAaCTH WaBNeHMH, MeHbIUMXx 10~*MM pT.cT. 
jocturamuch wepe3 15—25 uac. Xopoulo usBecteH akT MeQIeHHOH copo6uu 
MapOB BOAbI Ha AKTHBHBIX YrAX B OGJlaCTH KpyTOro MobeMa M30TepMBI copé 
wu. B muTepatype HMeeTca MHOFO JipyrHX IPpHMepoB MeAVICHHOH COpOWLHH Faso 
H MapoB, Koryja mpolecc PusnyeckoH COpOUHH He OCJIOXHEH XAMHYECKHM B3aHMO 
nelicTBHeM uM adcopOunen (37°). 

C apyrol cTOpOHbl, H3MepeHHe COpOWHH ra30B H MapoB B CpeqHeH O6acT 
H30TeEPMbI BO MHOFHX CJlyuaAX He MpelcTaBJIAeT 3aTPYTHEHHH B OTHOIICHH! 
BPeMeHH, TaK KaK PaBHOBecHe HacTyNaeT ObilcTpo (B TeYeHHe HECKOJIbKHX MU 
HyT). [IpHuMubl cToub WIMpOKHX KOeOaHHH BO BPeMeHH MPH H3MepeHHH PasHbl 
TOYCK H3OTeEPMbI COPOMHH He NOY NOCTATOYHOFO OCBeLCHHA B JIMTepaType 
HW MbI CYUHTAIH WesecooOpasHbIM KPaTKO PaCCMOTPeTb OCHOBHBI€ MPHYHHEI, O 
KOTOPbIX 3aBHCHT BPCMA yCTaHOBJeHHA CopOmMOHHOrO paBHoBecna. Ilog Tep 
MHHOM COpOlMA B WaHHOH paOoTe MbI NOHHMaeM afcopOlMIo HU KaluApHy! 
KOHJeHcallHto. 

Ec COpOWHOHHBIM mpomecc He OCJIOXKHEH XHMHYCCKHM B3aHMOJeHCTBHeM 
TO CKOPOCTb COpOMMM OMpeseAeTCA CKOPOCTbIO TpaHcnopTa MOJIeKyJ U3 Te 
30B0H (pasbl K aCOPpOMHOHHbIM WeHTpam copOeuTa. Ilepenoc BemlecTBa B NOPE 
CTOM COpOeHTe MpOHCXOAHT MO pa3HOMYy M€XaHH3My, HO TaK KaK BCe H3BeCI 
HbI€ BUbI NepeHOCa HMEIOT OMMHAKOBY!O 3aBHCHMOCTb OT rpayWeuTa aBJleHHA 
TO CKOPOCTb CYMMapHOro Mpolecca PoOpMaJIbHO MOXeT GbITb ONHCaHa Audpy 
3HOHHBIM ypaBHeHHeM C HeKOTOPbIM «3PPSkTHBHBIM» (HIM «PMKTHBHbIM») Kost 
uunentom Auppy3un, KoToppi WA KpaTKOCTH OyJeM Ha3bIBaTb MpocTo Kos 
(uWHeHTOM Auppy3unu. 

YpaBuenve Auppy3suu acop6upytoulerocaA ra3a B M30TPOMHOH nopucTo: 
cpeze MoxeT ObITb 3anHCaHo B BHJe 

= =“ we @ 
elit f(e) 
rye Lb — koaxppauuenr Aubpysun, f’(c) — npoussoquaa dyaKxunn KOHILeHTpé 
HH, OMpeweAeMad U3 ypaBHeHHA H30TePMbI COpOuMu, a — Bemu4HHa cope 
WHH, Y*—onepatop Jlanmaca, ¢ — Bpema. 

Murerpupopanve ypaBHenua (1) mpeyctaBaer cepbe3uple MaTemMaTuyecKH 
TpyMHOCTH, ec tbyHKuusa f(c) HetuHeiHa. Ho Tak Kak B NpakTHKe 93TO HaP 
Oomee pacipocTpaHeHHBI Cmyyaii, TO, MOCTYNMBIIMCh HeCKObKO TOUHOCTHI 
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INMCICHHH, MOXKHO B Oowee WIM MeHee y3KOM HHTepBase KOHIWeHTpauHit * 
puuaTp f’(c) = l.= const u npunaTs Takxe D = Di CONSt, Tak hake 
mem ciyyae D c 3anonHeHuem mensetcs (°8). 

KOHeHBI€ BBIBOZbI He H3MCHATCA, eC [abHeliliee paccMoTpeHHe MBI 
poBeyleM Ha HavHOOvIee MpOCTOM MpHMepe, MpHHAB 3epHa COpOeHTa B copMe Mapa. 
elleHHe ypaBHenua (1) Aa mapa paguyca R npu AONOMHUTeMbHBIX YCMOBUAX 


S(O shen. Ee(Oit) =e, ee 24 


> TOCUCHYIOULHM HHTeErPpHpOBaHHeM MO oObemy HM 3aMeHOH C Ha @ UMeeT BU 


co 
EB oo Bonny [ wg Pb 
pag) aF £1 “pv EXP ie TR? (2) 


fle @ — BeIMYMHAa aCopOlun K MOMeHTY BpeMeHH f, @,,— HayasibHand BeEIMGHHa 
Acopounu mpu ¢t =0, ay— paBHoBecHad BemuuHHa alcopounn (t—>oo),n = 
=1, 2,3... Equsuias Bprpaxkenun | + f’(c) omymiena, Tak Kak OOpruHO | <j'(c). 
CorjacHo ypaBHeHHto (2) npH a = a, ¢t = oo, T. e. BPeMA yCTAaHOBJeHHA 
COPOMWMOHHOTO paBHOBecHA paBHO OecKoHeuHocTH. Ha camMoM xe Jee OMIT 
3aK4HYMBACTCA, KAK H3BeCTHO, 34 KOHCUHbIM MpOMexKyTOK BPeMeHH. STO Kaxky- 
MleeCA HECOOTBETCTBHE TEOPHH C ONbITOM MPOHCXOLHT MOTOMY, ITO CIyCcTA HeKO- 
TOpoe BPeMA TOCe HavaJa ONbITa pasHHlla MEK Ly HCTHHHOM paBHOBeCHOM BewIH- 
4HHOH COpOWHH HM HaGwJIOJaeMOH CTaHOBHTCA MeHbIle OWHOKH OMbITa H OMbIT 
mpekpaulaetca, Tak Kak MpOOJKalOWNHcA MpUpocT copONH He OOHApy KuBaeT- 
ea.Ecau aOcoul0THad NOrpelulHOCcTh H3MepeHHA paBHa €, TO HaCTYMJIeHHe paBHO- 
BecHA OyeT 3aperucTpupoBaHo, KOFla BeIMYNHAa COPOMMU TOCTHTHeET 3HAYeHHA 
a; =a, — & (BapHaHT az = a,+ € oTMaMaeT, TaK KaK He YJOBMETBOPAeT ypaB- 
HeHuIO (2)). 

TaKuM OOpa30M, Bpe€MA YCTaHOBJICHHA COPOMMOHHOFO paBHOBeCHA oMpese- 
JMAeETCH YpaBHeHHeM 
a, —a 6 os 4 Dy baa 
ree) Ee —— >) sr exp | — nee oe |=N, (3) 
H n=1 - c 
rie N — nocToxuHasd JJIA WaHHOrO HHTepBada KOHICHTPalHH, HO MO KET Me- 
HATbCA B APyrux OGacTAX H3OTEPMbI, TaK KaK 3aBHCHT HE TOJIbKO OT Morpelll- 
HOCTH H3MepeHHA, HO H OT Pa3HOCTH Q)— ay. 
V3 ypaBuenua (3) culeqyet, 4TO 


See be, (4) 


rye k:-— NocTOAHHad, OMHO3HAYHO 3aBucaulan oT N. 

Paspetlaa ypaBHenve (4) OTHOCHTeIbHO fz, HaxOJHM 

ER? 
tz =k; D, (5) 

Ypapuenne (5) momyyeHo WIA sepeH copOeHTa, HMeloulHx opMy lWapa. 
TIpu zpyroh dopMe 3epeH copOenTa CJleqyeT BHECTH MOMPaBOUHbI MHOMKHTEIIb 
(@axTop opMb!) ky. Beruuuna R B STOM Culy4ae BbIpaKaeT payuyc paBHOrO M0 
oObemy twapa.TaKum o0pa3s0m 


rR? 
te = hake 5 — (6) 


Ypapuenue (6) WaeT 3aBMCHMOCTb BPe€MeHH YCTAHOBJIeHHA COpOlMOHHOrO 
PaBHOBeCHA OT OCHOBHBIX (akTOPOB — TOWHOCTH H3MepeHHit, copOupyemocTH 
BellecTBa, pa3sMepoB 3epeH, Koapulventa Auppysun u PopMbl sepeu. 


* Ycnopue «B 6omee WIM MeHee y3KOM HHTepBasie KOHUEHTPalHi) ABTOMATHYECKH BBINOWI- 
HATCH, CCIM TIPH H3MePpeHUM M30TEPMbI COPOUMH YHCWO SKCIIEPHMEHTAJIbHBIX TOWeK He OUCH 
; 


MaJ0. 
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o o 
Jlna nanHoro copGeHTa cooTHouleHve BpemeH fz Mu tz B pasHbIX OOVIACTA 
H30TEPMbI COpOUHH BbIPAasHTCH ypaBHeHHeM 


ee?) 


as 
I 
19 
30 
° 
— 
=— 


B Tex culyuanax, Kora D,= D;, BpeMaA ycCTaHOBleHNa copOlMOHHOr 
PaBHOBeCHA IIpHONMSHTeNDHO NpOMOpuMOHabHO KoappulveHty copoOuHH P| 
B cBaA3H C 3THM HHTepecHO OTMeTHTb HaOstofeHve Xep6era (°), 4TO _paBHo} 
BecHe YCTaHaBJIMBaeTCA MefieHHee B Culyyae Coulee aKTHBHBIX yrset. Cre} 
yet, OHaKo, HMeTb B BUY, YTO corjacHo ypaBHeHulo (6) fe 3aBHCHT O} 
pga Apyrux aktTopos. | 

Ypapuenue (1), Kak H BCe MOCMeLYIOUIMe CJIEACTBHA M3 Hero, CiipaBe/IMBi 
JIMUIb B TOM CJIy¥ae, CCIM KOJIMYECTBO acopOupyemoro fa3a MaJIO MO CpaBHeHHK 
C Cojep2KaHHeM ero B OOBEME allNapaTyPpbl, T. €. BbINOJIHACTCA KPaeBoe YCJIOBH' 
c (0,t)= cy. Ecau xe B mpomecce cop6uHH JaBeHHe B npHOope MeHAeTCA 1 
c(0,t)--const, Kak, HampuMep, B OObeMHOM MeTO,e H3MepeHHA Hs0TepM copo. 
IMM, TO pellenue WudepenivaibHoro ypaBHenua (1) oTMuaeTca oT (2). Mb 
He IPHBOJUM pelieHHA ypaBHeHHA H MOCMeLYIOWNX NpeoOpasoBaHHH WIA STOFC 
Culyuad, BMOJIHE AHAaJIOTHYHIX BbILICH3JIOKCHHBIM, H OFPAaHHYHMCA KOHECUHBIN 
ypaBHeHHeM, KOTOpoe MMeeT BHI 


Ee 
tz = Rykgk: Cane (8) 


Tye ky>— KosdPuUveHT, 3aBHCALMH OT COOTHOLIEHHA BeEHMUHHbI COPOMHH H CO- 
ylepoKkaHia rasa B mpHoope. 

Ypapuenue (8) oTHuaetca oT (6) JIHUIb HasMuHeM KOaspuunenta ky. IIpy 
OecKOHEYHO OOJIbIIOM OObeMe CHCTeMbI k;= | u ypaBHeHue (8) MepexognT B (6). 
C yMeHbUIeHHeM OObeMa CHCTEMbI WI YBeJIMYeHHeM HaBeCKH cop6eHTa Rk, 
YMeHbllaeTCA H COPOWMOHHOe PaBHOBeCHe ycTaHaBHBaeTca OnicTpee. Ho npu- 
ME€HEHHE MaJIbIX OOBEMOB H OOJIbIUMX HABECOK UPeBaTO OMACHOCTbIO HCKaKeHHA 
pe3yJIbTaTOB H3MepeHHH B OO/acTH TrucTepesuca, TaK KaK B MOBePXHOCTHBIX 
CJIOAX 3ePeH MOCe COpOMHH MPH OOUbWIeM WaBIeEHHH HauHHaeTcA ecopouns 
MIpH YMeHbIWeHHH JaBleHua. B pesyJibTare H3MepeHHad BeNM4UHHa COpOuMy 
OyMeT ClaraTbcA u3 BeHYHH COPOMHH B MOBEPXHOCTHBIX CJIOAX 3ePeH, OTHO: 
CAMMXCH K BeTBH JeCOpOWMH, H H3 BeMMYHH COPOMMN B WeHTPaJIbHbIX “acTAX 
3€PeH, OTHOCAIMAXCA K BETBH COPOMMH. OTOT HExeNaTeIbHbI stpbeKT BOspacta: 
€T C YBeIHYeCHHeEM MeTIH THCTepesuca, pasMepoB 3epeH CopOeHTa H pasHOCTI 
MeXKy PaBHOBECHOH HM HavaIbHOH KOHIeHTPaliveli pH BrycKe fasa B CHCTeMY. 


MucrutTyT dusvuecko xumMuH Tloctynuao 
AxajemHuu Hayk CCCP 22 XI 1959: 


UMTHPOBAHHAS:FJIMNTEPATYPA. 


1M. HW. Kyagxe, KIX, 31, 1001 (1958). *M.T. Karane p, JAH, 122, 41 
(1957). %J.R.Decey,D.G.Thomas, Trans. Farad. Soc., 50, 740 (1954)... * Hea 
Hab good, Canad. G. Chem., 36, 1384 (1958). 5 P. Cannon, J. Phys. Chem., 63 
160 (1959). ®R.M. Barrer, D.W.Brook, Trans. Farad. Soc., 49, 1049 (1953) 
7P.C.Carman,F.A.Raal, Trans. Farad. Soc., 50, 842 (1954). ® JI.1]. Tumogees 

.T. Epauxo, JAH, 132, 1(1960). * H. Herbst, Kolloidch Beih., 21, 1 (1925) 
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PHSHYECKAA XHMH fi! 


C. C. YPASOBCKHM 


HOBbIM KABHTALLHOHHbIM METOJ, IMYJIbCHOHHOM 
- NOJIUMEPH3ALMH* 


(I] pedcmaeaexo axademuxom: 1. A. Pe6undepom 21 XII 1959) 


{lonuMepusalluaA B WUCHepCHAX, KaK H3BeCTHO, HMeeT PA CYUIECTBEHHBIX: 
)EHMYILECTB, NPHBOAA K 3HAUHTeEJIbHOMY YBeJIHYeHHIO CKOPOCTH Mpomecca (Ha 
—3 NOpsyKa) H K BOSMOXKHOCTH MOBbILWEHHA MOJeKYJIAPHOFO Beca NONuMepa. 
poMe TOrO, IPH STOMCOsaloTCA OaronpuATHbIe CTepHuecKHe yCNOBUA JIA. 
IYYeHUA Oolee OJHOPOAHHIX HM YNOPAAOUCHHHIX CTPYKTYp. 

OHakO BCe STH NPeHMyUlecTBa H3-3a NPHMCHEHHA NOCTOPOHHUX NpHMeceii— 
[VJIbraTOPOB, B 3HAYHTeEJIbHOM Mepe CHM KAIOTCA BCJIENCTBHe HAPyWIeHHA TeX. 
ITHMaJIbHbIX TONOXHMHYeECKHX OCOOeHHOCTeH Mmpolecca, KOTOPbIe JOJKHbI 
3HAKAaTb IPH POPpMMPOBaHHH MOMMMepa B 2MysIbCcHAX (1). OcobeHHO oTputa— 
JIbHO CKa3bIBae€TCA TakKKe IIPHMeHeHHE SMYJIbraTOPOB, H3-3a TPYAHOCTeH UX 
[|aJICHHA, MPH NMOJYYeHHH MOJHMePOB C BbICOKOH3OJIAILMOHHbIMH CBOHCTBaMH. 

B cBa3M C 3THM TipeACTaBJIAeT HHTeEpec, KaK JIA UCCJIENOBaHHA MeXaHv3Ma 
ICNepCHOHHOH MOJIMMepH3allHv B YHCTOM Bue, TaK H WIA TEXHOJIOrMH NOsy- 
HHA NOJIMMepOB, H3bICKaHHe NyTeli 29MYJIBTHPOBAaHHA MOHOMePOB 6e3 NpHMe- 
HHA CielHaIbHO BBOJHMbIX 3MYJIbraTOpoB. 

XOPOUIO H3BECTHO, 4TO NO AeHCTBHeM YJIbTPa3BYKOBbIX KOJIeOaHHH Noy- 
IOTCH OUYCHb BBICOKOJHCHePCHbIe SMYJIbCHH O€3 JMYJIbraTOPOB, MOCKOJIbKy 
aOHJIM3Upyrollne dakTOPbl BO3HHKAIOT MOL BJIMAHHeEM KaBuTauuh. OHako 
OXKHOCTb H HE9KOHOMHYHOCTb KPyNHbIX YCTAHOBOK JWIA MOMYYeHHA ocTaTou- 
) MOILHbIX MCTOUHHKOB aKYCTHYeCCKOM SHEPrHH MpakTHyeCKH MCKJOUaIOT 
: INHMpOKOe MpPHMeHEHHe B MpOMbIIeHHOCTH. AHaJIH3 ABJICHHH Wucneprupylo- 
eTO JeHCTBUA YJIbTpa3sByKa MPHBOHT K BbIBOLY, YTO pelllenHe 3aaun co3sfa- 
[A MOWLHOTO HM BMeCTe C TEM JOCTYNHOTO HCTOUHHKA AKYCTHYCCKOH SHEprv 
elyeT HCKaTb B paspaOoTKe mpocToro MeTOJa BOsOyxKeHUA KaBHTalui. 
auOoOee MPOCTbIM H NOCTaTOUHO at:pPeKTHBHBIM MeTOJOM OKa3aJIOCb UCMOJb- 
BaHHe SHEP CMaseHHA KaBHTalWH, BOSHHKAIOWMX Mp KOHAeHCalHu Nepe- 
eTOrO Mapa B *KHKOH dase. 

Panee Hamu Obi paspaOoTaH 4 ycneliHO mpuMenHeH (?,*) KaBMTAILMOHHbI Me- 
A BosOyKeHuA akycTHuecKHX KOWeOaHHH, KOTOPbIN OKasaJICA BeCbMa ap-- 
KTHBHBIM JIA MOJIYYeHHA CaAMbIX Pa3HOOOPa3SHbIX BbICOKOAMCNePCHbIX CHCTEM.. 

nocmeqHee BPeMA STOT MeTOJ ObII HCIbITAH TaKKe APYFHMH UCCeOBa- 
namu (4). 

Ec nponyckaTb yepes KanMJJiap ox HeOOMbIIHM JaBsmeHvem (2—3 aTM.)’ 
perpeTbiii Map B XuAKy10 tasy, TO BCeACTBHe BHEsanHOl KOHJCHCaLMH BbI- 
yIAerO Tapa mpocTpancTBo (HenocpexcTBeHHO y KOHMa Kanwsapa), Ha 
‘HOBCHHeE 3aHHMAeMOe HEKOTOPbIM 3JICMEHTOM OObeEMa MaPOBOH (Pasbl, PesKo» 
fCHbIUAeTCA JO HHYTOMKHBIX PaSMePOB, H BOSHHKAIOUIMH MpH 9TOM MexaHHye- 
HH yap (3axJionbiBaHe MOJIOCTH) JOJDKeH BbI3BATb B MOrPpaHHUHbIX COAX 
WIbHOe CxKaTHe, MOCTHTarollee BeECbMa BbICOKNX 3HaYeHHH. Konyencalua napa 


* Tlonowexo 8 V 1959 r. wa Hayyno-rexnnueckol Konpepenynu B XapbkKOBCKOM MomuTex- 
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MU COMpAXKeHHbe C Heli ABJICHHA MPH OMpeeMeCHHbIX YCJOBHAX ONbITa — HOC 
‘TOUHOH PaSHOCTH TeMnepaTyp *KHAKOH Pasbl M Mapa— MPOUCXOMHT CTO ObICT 
‘YTO JlaxKe B HEMOCPeACTBEHHOH OIH30CTH y OTBEPCTHA y2xKe TpyHO oOHapy2kh 
PaspbIBbI CIJIOWIHOCTH XKHAKOM as3bl. OnucpiBaeMbIH 3JIEMCHTAPHbIH aKT Pé 
PbIBa CIVIOWHOCTH %XHLKOH basbl HEKOTOPHIM 3JIEMeCHTOM oO6bema Mapa H MOC! 
JAytoulad JIMKBUJalluA 3TOTO paspbiBa, BCJIeECTBHe KOHJCHCAaIlMH, CCTb He © 
HHOe, KaK Mpolecc OOpasoBaHuA MH CiayeHHA CMHUYHOK KaBePHEI, a COBOK) 
HOCTb TaKHX 3JICMCHTAPHbIX AKTOB JaeT THMMYHOe ABJICHHE KaBHTallHH. | 

TIpupeqenublit HuxKe PacueT YACTOT yaPHOK BOJHbI MPHBOLMT K 3HaveHH 
NOpAAKa JCCATKOB KHJIOFepl, YTO COOTBETCTBYeT OOACTH CJIbILHMbIX BbICOK 
TOHOB, PpaHwyallluxX C YJIbTpasBYKOBbIMH KOJIeOaHHAMH. | 

Ecau OnycTuTb, TO MepBOHAYaJIbHbI pawuyc cmamarouleH KaBepHbl | 
He CJIMIUKOM CHJIbHO OTIHYAeTCA OT JVIMHbI CBOOOAHOTO Mpobera MOJeKYyJI na 
(mopaaka 10-* cm), H, CuleqOBaTeJIbHO, BDCMA KOHJeHCalN Napa BHYTPH KaBep! 
OyeT MeHbIle BPCMEHH ee CNaeHHA, TO HaMWO OYAYT yCOBHA JIA THIMYHO 
‘ABJICHUA KABUTAaHi, T. €. BOSHUKHOBEHHA HU YHUYTORKCHHA CBOOOAHBIX OT Ma 
mosocrei. Tora ucKoMoe BpeMa CaeHHsA CHHHYHOK KaBepHbl (t) onpenem 
CA H3 YCKOPeHuA CBOGOAHO ABMKyUlerocA K WeHTpy e€ HEKOTOPOrFO CJIOA KE 
KOCTH MOQ, WeHcTBHeM OHOCTOPOHHe HampaBJeHHOH cus F. | 

YuuTHBaA KanWJJIApHOe JaBJIeHHe, BbIPAasHM JBYOKYLLYIO CHuy, TeHCcTBy 
Iylo Ha €MHUWLY NOBepXHOCTH CNaflarouleH KaBUTaIlHH, CJICLYyIOULMM ypaBi 
HHeM: | 


Pee iP3 + 26/r, 


Tye P)— aTmMocdepHoe jaBueHHe. 

Macca JBYwKylleroca COA MMOWaAbi0 B | cM? H TOJMMHOIO Ut, rye VU — CI 
POCTb pacMpocTpaHeHHA yMpyroH BOJIHbI ls = pvt, Te p — MJIOTHOCTb KI 
KOCTH. 

Tora HCKOMOe ycKopeHHe a HalieM H3 ypaBHeHHA: 

Po -- 20/r 
Qa = —— - 
put 
Jlajee, MOCKOJbKy payquyc KaBepHbI CCTb NYTb, MPOXOAMMBIM COeM %KUAKOC 
‘3a BPeMA CnaeHHA KaBepHbI 


eae 
RS Vecr/ ds 
TloycTaBHB COOTBeTCTBYIOULee 3HAYeHHe WIA a, Haliqem 


2rpu 


aca i ee Rim 


EcJId MOQCTaBHTb B HalieHHOe ypaBHeHHe MOPANOK UHCOBbIX 3HaueH 
‘YuacTBYIOWMX B HEM BeJIMYHH, MbI NOWYYHM JIA t 3HaYeHHe OKONO 10-4, « 
COOTBETCTBYET YaCTOTaM NOpAAKa MeCCATKOB KMJOrepl. ITO NOKasbIBaeT, * 
PaCCMOTPCHHBIH NPOMecc ABJIA€TCA HCTOUHHKOM BbICOKOYACTOTHBIX AKYCTHYECK 
KoleOaHHH. 

Jlucneprupytoulee JelcTBHe KaBUTallHii, BO3Oy2KaeMbIX OMHCaHHbIM Me 
OM, BECbMa athipeKTHBHO. OOpasoBaHne CTOUKUX H KOHWeCHTPHPOBaHHbIX OMY. 
CHM THMa MaCJlO — Boa Ip BBEJeCHHH KaNJNApa BOSH rpaHHIEl pase 
JIA OOJIbINMHCTBA HeECMEWIMBaloulMxca cas mpoTekaer 3a 5—10 cex. Tak 
MyTeM MbI yCNeWHO AHCMeprupoBasIH pa3sJIHYHOTO pola Maca: Ba3seIMHOB 
M€PCHKOBOe, KacTOpoBoe, KamMdopHoe (Cc MOBDIICHHBIM COepxKaHHeM KaM 
pbl), MapapuH, MeHoubl, KpesOJbl, *XATKMe OTXOML KPpeKUHTa HeTH, a Tak 
MIOXO PaCTBOPHMBIe B BOJe CyIbPaMuHble NpenapaTHl, Ho uM Apyrue eK: 
‘CTBCHHbIe BelllecTBa (?,%). 

HloctatouHo aiPeKTHBHBIM MH BeCbMa MePCMeKTHBHEIM OKa3aJl0cb Ip Hi 
HCHHE OMMCaHHOrO MeTOJa BO3O0yKNeCHHA KaBUTAMH AA nouMMepHsalluy 
AucnepcuaAx. Mb c ycneXOM HCIbITaJIH IPHMeHUMOCTb 2TOFO MeTOsa Ha TIpou 
CaX NOJIMMePH3aluW CTHPOsa, MeTHJIMeTaKpHaTa, aKPHJIOHUTpHa, a TAK 
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3IIMUHbIX COUCTAHHH YKa3aHHbIX MOHOMepoB Apyr c Apyrom. Ilpu stom Hamu 
MO YCTAHOBJICHO, YTO NOX BIMAHHEM KaBHTallult OGe cTaquu mpollecca 2MyJIb- 
1OHHOH NOJMMepH3al\H (HM SMYJIbrHpOBaHHe, H COOCTBeEHHO MO/JHMepH3allna) 
JOTeKAIOT Ooee StpeKTHBHO, 4YeM IPH OObIUHOM MeroguKe. Tlomyyenue 100 r 
MybcHH (1 : 5) OObIUHO 3aKaHUMBaeTCH 3a HECKOJbKO CeKYH C o6pa3s0BaHHeM 
ICOKONUCHEPCHbIX SMYJIbCOHAOB CO CpeHHM pa3mMepom mopsgka 1074 cM. 

IIpomece nomMMepusanun, o6bMHO TIPOBOAMMbIM TIpH MOBbIMIeHHbIX TeMMepa- 
ypax, B YCNOBHAX KaBHTaIMOHHOrO MeTOJa HauHHaeT MpOTeKaTb C 3aMeTHOH 
<OPOCTbIO yxKe MPH sMyIbrupoBanun. Iloq BauaAHHeM TeNVIOTHI KOHeHCalHH 
sperpeToro Mapa, NOBbIMallero Temiepatypy 2MybcuH Ro 40—60°, u nog 
SHOCPEACTBCHHBIM BO3QeHCTBHCM KaBHTalvi, cosqaroulux OaronpHATHBIe 
MKPOKHHeETHYeCKHe HM TOMOXHMMYeCKHe YyCJOBHA mMmpolecca, dopMupoBaHHue 
.IMMepa B OOJIbUIMHCTBe Cly4aeB 3aKaHUMBaeTCA y2xKe YePe3 HECKOMbKO MHHYT 
ce SMYIbTUPOBaHHA Oe3 JONOMHHTeIbHOrO HarpeBanua. A WIA TAaKUX MOHO- 
epoB, KaK aKPHJIOHHTPHJI WIM CMeCH ero CO CTHPOJIOM HJIM MeTHMeTakpHula- 
IM, NOJMMePH3alluA MpoTekaeT ObICTpO HM MPH KOMHAaTHOM Temnepatype. IIpu 
fOM, T. €. B CULy¥ae NOIMMepusallHH Mp NOHMKeCHHOL TeMnepatype, OOpasylorca 
WIMMePbI C MOBbILICHHOH TeMJIOCTOHKOCTbIO MO CpaBHeHHIO C MOJYYeCHHbIMH 
SMLCMIPHHATLIMH MeTOJaMH. 

Tak, Halpumep, nowyuaiolluiica MyTeM KaBUTAalMOHHOH momuMepHsalluu 
NOJIMMep AKPHJIOHHTPHJa CO CTHpOJIOM (B cooTHOWeHHH | : 1) pasMaruaeTca 
pH 140°, a conouIHMep aKPHJIOHUTPHa C MeTHJIMeTaKPuMaTOM (B COOTHOIIeHHH 
): 30) pasmaruaetca npu 120°, T. e. Ha 30° Bbrile, yemM NosyyaeMbIi OObIUHBIMU 
eTO.aMH. 

SHAUHTCIbHBIM HMHTepec npeyctaBsaer sdpeKT HeMOCpeACTBeHHOFO MeXaHH- 
CKOrO BO3eHCTBHA KaBHTallW Ha 9HeEPreTHyeCKOe COCTOAHHE MOJICKYJI MOJIH- 
epa. Baaroqapa pa3BuTHtO BbICOKUX aBJIeHHH HM TeMMepaTyp B MOMEHT cra- 
HHA KABePHBI, MOJICKYJIbI MOrPaHH4YHbIX CJIOCB MOHOMepPa MOFryT NOsBepraTEca 
DEKHHTy C OOpas0BaHHeM CBOOOJHbIX pawukKaJOB. STO HaXOJMT CBOe NOATBEPxX- 
sHHe B HaGOJIOJCHHbIX HaMH (baKTaX NOJIMMepH3allHH HEKOTOPbIX MOHOMEePoOB, 
ANIPHMep AKPHJIOHHTPHla axe 6e3 BBeEJCHHA HHHIMaTOPOB, a TakxKe B yac- 
{4HOH MOMHMepH3alluH TaKHX MOHOMepoOB, KaK IHMKJIOMeHTaqHeH, KOTOPbIi 
ILIYHO MOJHMepH3yeTCA TOJbKO MO, BUIHAHHeEM KaTaJIM3aTOPOB M10 HOHHOMY 
eXaHH3My. 

Bovibilioe MPUMeHeHHe, Ha Halll BSA, MOMKeT HaHTH KaBUTALLHOHHbIM MeTOL 
WIMMEPH3all4H HW B OGaCTH NOMYYeHUA MPHBUTHIX H OOK-COMOMHMEPOB, a Tak- 
€ JIA Apyrux mpoweccoB CTpyKTyPMPOBaHHA CAOKHBIX BbICOKONOMMMEPHPIX 
ICTeM, Tle ABJICHHA TeCTPyKWHH H PCKOHCTPYKI[HY MOJIMMePHbIX IemeH HMerwT 
sIaroulee 3HaYeHHe. 


Tloctynuwto 
ZA DU SESS) 


UMTHMPOBAHHAS JIATEPATYPA 


1T].M.Xomuxospexult, Yen. xu, 27,8. 9, 1025 (1958); 28, 8. 5, 547 (1959). 
C.C. Ypasopckui, Tp. XapbKoBcK. XWM.-TeXHOJ. MHCT., B. 4, 10 (1942— 1944). 
C.C. Ypasoscexukh, U.P. MononKxuit, Doxa. AH YCCP, Ota. DXMH, 11, 146 


444). *5.B.Kyapaspues, Konan. xypu., 21, B. 1, 58 (1959). 
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XHMHYECKAA TEXHOJIOTH 


B. C. BECEJIOBCKHM, E. A. TEPMOTOCOBA u H. J. AJIEKCEEBA 


KMHETHKA COPBILMWH KHCJIOPOXA YPJIEM MPH HH3KHX 
TEMNEPATYPAX 


(ITpedcmasaeno akademuxom A. A. Ckouunckum 26 XII 1959) 


HuskoremnepatypHoe OKHCeHHe NpemwecTByeT CaMOBO3ropaHHWo yruen 
CulyXKUT NpHyHHOH yXyWIeHHA MX KayecTBa MpH xpaHenuu. MMeroulueca Ja 
Hble HEJOCTATOUHb! JIA OOpbObl C HH3SKOTeMMepaTYPHbIM OKHCJICEHHeM, MOTO) 
MbI pelIMJIH efO CHCTeMaTHYeCKH HCcueqoBaTb (7,”). 

Jla cop6uuu Kucsopoya yruiem HuxKe 50° onbiT JaeT CleqyIoulWe 3aKOHOME 
HOCTH. CKOpOcTb COpOUHH MpONOpWHOHaIbHa KOHI[EHTPaluu KuCcIOpora. | 
BPeMeHeEM OHA YMeCHbIUaeTCA MO COXKHOMY 3aKOHY. C NOBbIWeHHeM TeMNep 
TYPbI CKOPOCTb YBeC/IMUMBAeTCA, MPHYeEM JIA M@JIKHX YaCTHIL yi OOVIbIL 
YeM JIA KPyNHbIX. C yBeJIHYeHHeM CTeNCHH H3Me/IbYCHHA YIVIA OHA YBeJIHY 
BaeCTCH, HO He MpPONOPMMOHAaIbHO YBeIHYeHHIO YAeJIbHOH NOBEPXHOCTH, a 3H 
YMTeIbHO MeHbIUWe. OTH COOTHOWEHHA HJOcTpupyer puc. |. 

Jit BbINCHeHHA MeXaHH3Ma COPOWHH BaKHbI€ BbIBOJbI MOXKHO CAeaTb | 
CuleRYIOUNX PaKTOPOB, KOTOPble PaHbllle HE HCHOMb30BaJIHCb JWIA JTOTO. 

B pesybrate Jera3auuv yrvin B BaKYYMe CKOPOCTb COpOMMH pe3KO YE 
muuuBaetca. Ha puc. 2 BHAHO, 4TO NOCIe NepBOH Wera3zalluu OHa yBeH4UMMA 
c 0,007 no 0,35 ma/r -uac, T. e. B 50 pas. Hlocae Bropoli — B 30 pas. Koauyect 
KHCOpoxa, COpOHpOBaHHoe Noce Aera3zauun, B10 pa3 Oombiwe cop6uHu yrs 
HHEpTHBEIX ra3oB (*) H pacTeT c NOBbILMeHHeM TeMnepaTy pb. [loxromy MOxXHO Mpeé 
MOJIOHKUTb, YTO WerasalluA AKTHBUPYeT YFOIb TEM, UTO yasaeT (YaCTHUHO) 
ero pearupyrouleH NOBepXHOCTH HAKONMMBIIMeCA MpOLYKTbI OKMCJICHHA, KOTOP! 
3aTPYAHAIOT MPHTOK KuCOpOsa. 

Bofla yckopser BbIBeTpHBaHHe yrvieH, a noce TYWICHHA BOOM serKO BC 
HMKaeT MX CaMOBOSropaHHe. OSTOMY JeHCTBHIO BOI WaloTCA NPOTHBOpeYalll 
oO6bxACcHeHHA. Tak, mpelnouiarajor ee KaTaMTMYeCKoe JeHCTBHe NO aHaJor 
C OKHCJICHHEM Fa30B, H3YYeHHbIM wkKoOH H. H. Cemenopa, wuIH akTUBalLl 
KHCOpOfa B BOAHbIX aCOPOMMOHHbIX IWIeHKaX Ha yrse. CylecTByeT MHEeHI 
¥TO BHIBETPHBaHHe MH CaMOBOSrOpaHhe YCKOPAeT He CaMa BOA, a paCTBOPeHH 
B HeH OKHCJIbI a30TAa H O30H, KOTOPbIe OOpa3syloTcA MpH aTMOcdepHDIX due 
TpHyecKHX paspayax. Hakonell, novlaratoT, YTO BOJa BBISbIBAeT UHCTO Me 
HHYeCKOE BbIBETPHBaHHe, KOTOPOe COCTOHT B pacnafe HaOyxmero yruia 
BbICbIXaHHH. OHaKO MeXaHH3M STOFO pacnawa OCTaeTCA HEACHBIM, TaK Kak 1 
OKHCJICHHbIE KAMCHHbIe yr THApOoOub! WH B Bose He HaOyxaror. Hu ofHO 
9THX MpeMNOOXReHHH He OOOCHOBAHO (hakTHYeCKHMH JaHHbIMH, a HeKOTOP 
M3 HUX HaXOJATCA B ABHOM MPOTHBOpeyHN Cc taKkTaMn. 

Ham ucculeqopanns (?) npHBesIM K BbIBOLY, ITO AKTUBALUA YrA BOOH E 
3bIBAeTCA HaOYXAHHeM OKHCJIEHHOMO IIA Ha CTEHKAX MUKPOTPElLHH, BCJIEICTE 
yerO OHM PaCKJIMHMBaloTCA Hu paspactatoTca. IIpu stom yBemuynBaetcs peal 
pylollad MOBepXHOCTh yIvid HM OKMCMeHNe ycKOpsAetca. Ecau yroulb cMOuT 
BOJOW, a 3aTe€M Jera3HPOBaTb B BLICOKOM BaKYyYyMe, TO CKOPOCTb copOHH Y: 
JIMYMBACTCH OOJbUWe, YEM AIA STOO yrA 6e3 NPeABapUTeMbHOTO CMadHBaHI 
Orcioga cleqyeT, YTO BOJla HE MOXKET KaTaJIM3MPOBaTb OKUCMCHHE YIAA, Tak k 
OHa He MPHCyTCTByeT BO BpeMA copOunH KuCIOpona. CreqoBaTenbHo, ¢ 
BosfeHcTByeT Ha yroJb JO Havasla copOmun. 
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Kpome BOJIbI CKOPOCTb copoOunu YBeJIHYMBAalOT H [pyre *KHKOCTH, cmoco6- 
pDIE BbISbIBaTb HaOyxaHue OKHCJICHHOrO YIJIH, H TeM CHJIbHee, 4eM Oo bree 


OyXaHHe OHM BBISbIBaIOT H YeM OGOVIbIe OKUC- 
H yYOJIb. 
| Iipexye uem nepelitn K Teoperuyeckomy pac- 
OTPpe€HHIO JlaHHBIX JIA copOmHH, HeoOxouMo 
€CTb, UTO KYCOK yIIA OKHCJIAeTCA HepaBHOMep- 
O — C BHEIIHeH MOBepXHOCTH OKHCJIeHHe MeIeH- 
O paclipocTpaHAeTCA BHYTPb KycKa. Orciojla cule- 
yeT, 4TO COpOWuA KHCNIOpoya ympaBsaetca He 
MMHYECKHM CBAS3bIBAHHeEM, a CFO IIPHTOKOM K pe- 
fHpylouleH NMOBePXHOCTH YIvinx, Kak GOoylee Med- 
CHHBIM 3BeCHOM CJIO%KHOTO mporecca. JlelicrBu- 
SIbHO, CCIM Ob KHCIOPON MpUuTeKaJ ObicTpee, vem 
BASHIBAJICA,{TO KYCOK YIJIA OKHCJIAJICA Obl paB- 
OMepHO m0 BCemy o6bemy. Orcioqa MOxKHO 
OYYHTb JaeKO HyulHe TeopeTHueckHe  BBI- 
ONbI. 

Becb cop6upoBaHHbIh KHCIOpoa mpoxonuT ye- 
€3 BHeLIHIOIO NOBepxHocTb A 3epeH yrsa. I[lo- 
TOMY JIA CKOPOCTH ero COPOLHH MOXKHO HaMHCcaTb 


ranean (1) 


at Fag x=0 


KdG 
)— KoatpunvenT Andpysun; (=) » Ppaauexr 
Ae 3 


OHICHTPalHH KHMCOposa Ha MOBeEPXHOCTH 3epeH, 
PO MOXKHO OMpeeIHTb U3 PYHKIHH pacnpeyese- 
HA KUCMIOpoya BAONb ero moToKa B yrue. JA 


MOCKOH MOBe€PXHOCTH 3Ta 3aftada HMeeT MpOcToe 


Se 
Bele ace 


o— KOHIeHTpalua KHCMOposa Ha NoBepxHocTu A, 


3A3bIBAHHA KHCIOPONa B 3€PHax YIVIA. 


Wi/e-yae Mie Yae 

Br os 

G3 
Q03 G2, 

= Ie 

WA QS 
OO 

WO 240 50 100 150 200 Dac 


Puce. 2. Ycxopenue cop6unH B pesyJIb- 
Tate ferasauuu yraaA (BeMMYHHa 3epeH 
vraa —0,15+0,1 mm, Ttemnepatypa 30°) 


MINE k 


ad 


0 200 ae. 


Pue. 1. Cop6uua Kucopona 
OHELKUM yrsem MapKku IT npu 
Pa3HbIx TemlepatTypax: a, 6 — 
Oeie—=e— 252: or — 0 
Besuunna sepHa: a —(—3-+ 2); 
6 —(—0,2 + 0,15); e —(—5+ 
a4); 0 a Ot ay BOs 
(—1+0,5); e —(—0,2 + 0,15); 
ne —(—5 + 8,4); 3 —(—8+9); 
+ 0,15) 


OOULeH3BeCTHOe pelleHHe: 


(2) 


K — KOHCTAHTa CKOPOCTH 


M MNfe 


Puc. 3. 3aBucHmMocTb ckopocTH cop6uHH 
OT koOsM¥ecTBa |COpOHpOBaHHOrO KHCJIO- 


poya 


Orcioya rpayueHT KOHIeHTpauuu B OOOH TOUKe MOTOKa KuCcMOposa 


(3) 
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Ha mopepxuoctnh x = 0. Ilostomy 


(=), BE Vs ( 


TlogcrapuB B ypaBHeHue (1), nowyuHM 


at =1ACoV DK. ( 
STOT pesyJbTaT NIPHMeHHM K 6ObIIHM 3e€PHaM IVA, WIA KOTOPbIX MO) 
npeHeOpeub KPHBH3HOK NoBepxHocTH. B MesIKHX 3epHaX NOTOK KHCOpoya cx 
JAULMHCH HW KOHICHTPalluA BOMb HEFO YObIBAeT MeWJICHHEH, EM NO ypaBHeHY 
Beas 12 (2), T. e. ee rpayuenT (4) Menble. On JoOuXK 
0 } YMe€HbIUaTbCA C YMeHbINCHHEM pa3sMepa 3epeH 
7 C MOHHKEHHEM TeMMepary pb (BCJIeEACTBHe YMeH 
weHHA oTHOWeHHA K/D). CooTBeTcCTBeHHO Odi 
Ha YMeHbIUaTbcA CKOPOCTb copoOmyn. 
EcuiM yroJib HAXOJHTCA B COMPHKOCHOBEHI 
C KHCJOpOOM, TO HaOsllOaeTCA YMeHbILeH! 
cKOpocTH cop6uHH. XHMUKH CKJIOHHbI OOBACHA’ 
3TO TEM, YTO B YIvie paCXOJyIOTCA HanOowlee a 
THBHBI€ MOJIeKYJbIl. OHAKO 3TO NpOTHBOpeY: 
TOMY, YTO flerasaluaA YI YBeIMUNBAaeT CK 
pocTb copouHH. IIpaBnsbHoe npescTaBseHhe J 
eT TCEOPHA XHMHYCCKHX MpoOWeccoB, KOTOpaK yy 
TbIBAeT HE TOJIbKO pearupoBaHHe, HO H NpHT 
KHcOpoya K MecTy pearHpoBaHHa. 
EctecTBeHHO IIPHHATb, YTO TvIaBHbIM da 
TOPOM 3aMeJJICHHA COPOMHH CJyKUT KOsHYEC 
Bo M cop6upoBaHHoro kucnopofa. Tora ck 
pOCTH COPOUHH HAO CPpaBHUBaTb MpW OMHAaK 
BbIX CFO 3HAYCHHAX, a HE JIA OMHHAKOBBIX M 
MeHTOB BpemeHH. Ha prc. 3 cXeMaTHYeCKH NOK 


Puc. 4. 3aBHCHMOCTb CKOPpOCTH ayo, YTO KpHBaa (= 


GO 


M) PaseJIA€TCH Ha Ty 


cop6uHu OT TeMIlepatypbl: a, 6 at 
ou ene Toe vee! @, ¢  IPUGHSHTEBHO NpAMOMHHeMABIX yuacTka. 3 
UM = 3:6,2-M =< 0.5. YSasbiBaeT Ha H3MeHeHHe MexaHH3Ma cOpéH 


c yBemnueHuem MM. 

Tlepppii yuacToK MO%KHO OODACHHTH CTaOuJNsallNeH mponecca B copOmy 
MeTpHyuecKoM mpH6ope. Bropok, cormacHo HallHM nNpecTaRseHHaAM, OObs 
HACTCH TOPMOXKEHHEM MPHTOKA KHCICpoa HaKONJAKNLMMHCA MpoLyKTal 
OKHCJICEHHA. 

VispecTHo, uTO 3aBHCHMOCTb CKOPOCTH COp6IMH OT BPpe€MeHH MOXKHO BBIT 
3HTb SIMMMPHyeCKHM YpaBHeHHeM 


dM 
ie = Kae: ( 


IIpuyem noka3aTesib cTeneHH 4 BapbupyeT oT —O,51 no — 0,35 (qua onpita 
PHC.ag1)- 

OTOT Pe3YJIbTAT MOXKHO MOJMYYNTh TEOPeTHYECKH, CCH MPHHATH, YTO CKOPOC 
copOmuuu O6paTHO nponoplnonabHa KoONHuecTBy M cop6upoBaHHoro KucJ 
powa (BculeqcTBHe HapacTaHMA COA NpPOLyKTOB OKHCeHHs): 


dM _ B 
an ae ( 
VinterpupoBaHve 93Toro® ypaBHeHuA jaer 


= f 2b. 
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YCTaBHB B ypaBHeHHe (7), HaxXOJHM 


dM Bee 
5 ogi ea (6) 


Hakouell, TpeTwit yuacToK KPHBOli, NO0-BUAHMOMy, HayMHaeTCa, KOFa CKO- 
CTb COPpOMMH YMeHbIUAeTCA HACTOJIbKO, UTO CKa3bIBAeTCA MeICHHOe Paspyle- 
€ COA NPOAYKTOB OKHCJICHKA Ha pearupyloulel NOBepXHOCTH yrA UM paspac- 
HHe C€TH MHKpOTpellH. B pesyvibTaTe c0x%KeHUA BCeX Tpex tbakTOPOB ycrTa- 
BIMBaeTCA OYCHb YCTOHYMBBI pexHM mporecca. 

UToObl OObACHUTh yBeIMYeHHe CKOpOCTH copOuHH Cc TeMMepaTypoli, Hayo 
paTHTb BHHMAHHe Ha TO, YTO JIA MeJIKHX 3eEPeH OHO CouIblUe, YM JIA KPYNHbIX. 
uc. 1), H NO Mepe nporpeccupoBaHHsA OKHcMeHUA (c yBerHueHHem M) oHO 
leHbluaeTca (puc. 4). KayecTBeHHO 2TH COOTHOMICHHA MOXKHO OObACHUTb Ha. 
HOBaHHU ypaBHeHHA (5), M3 KOTOPOTO BUAHO, YTO CKOPOCTb copOuHu nponop- 
OHaJIbHa CpeqHeMy TeoMeTpHyecKOMy H3 CKOpocTeH NpHTOKa KHcIOpoza 
C,)  CBxA3bIBaHHA ero yrviem (KC,). CBasbiBaHHe KuCJOpoqa ycKopserca 
reMiiepaTypoH Oombile, vem npuTok. Tlostromy TemnepaTypHbI KosddunHexT 
OpocTH COpOMMH O/2%KeH YBeMYMBAaTECH, KOra MpeoOaqanve nomyuaer 
ASbIBAHHE KHCOpOa. OTO HW NPOHCXOAMT C yYMeHpLIeHHeM pasMepa 3epeH,. 
K KaK IIPHTOK KHCOpOya OOeruaetca. I]pH mporpeccupoBaHHN xe OKHCJe- 
‘A OH 3ATPYJHACTCA HAKOMVJIAIOWIMMUCA NpOyKTaMH peakUHH. 

Bovbuloh MPHHWMNHaIbHbIM HHTepec NpescTaBsAeT; 3aBMCHMOCTb CKOPOCTH 
pOlHwH OT BeEJIHYHHbI 3epeH yruia. B murepatype (*) H3BecTHO, 4TO IPH NOBbI- 
sHHBIX TeMMepaTypax (BbILIe 2Z00—300°) ckopocTb cop6uHH MponoplHoHadbHa 
ellHeH NMOBepXHOCcTH 3epeH. Hain ONbITbI MOKa3aJIH, YTO C YMeHbILeHHeM pas- 
pa 3ePpeH AKTHBHOCTb HX MOBePXHOCTH yMeHbllaeTca. Tak, WIA pakuni. 
0,2-++0,15 mM uy —3-+2 MM oTHOWeHHe YJleJIbHBIX MOBepXHoOcTeH B | Tr paBHO 
3, A OTHOWeHHe CKOpocTeH cop6muHN He mpeBpiaet 4,05 (np 50°) u yMeHb- 
1eTCA C MOHH2KeHHEM TeMMepaTypbI Jo 1,2 (npu 0°). 

TakHM O6pa30M ycTaHaBJIMBaloTCA culegqyioulMe (akTbl. CKopocTb copomnn 
W HU3KHX TeMMepaTypax He MPONOPWHOHAbHa BHEIWHEH NOBeEPXHOCTH 3epeH: 
ia. CopOWHOHHaA AKTHBHOCTb NOBEPXHOCTH 3epeH YMeHbIlaercA C yMeHbIlle- 
€M HX pa3mepa. Kak OblI0 NOKa3aHO BBILe, TOT PaKT OODACHAETCA PasBHTOH 
MH TeOpHel TEM, YTO C YBeJIMYCHHEM KPHBH3HbI NOBEPXHOCTH 3ePeH YMeCHb- 
1eTCA TPaHeHT KOHILCHTPallMH KUCOpoOsa B erO NOTOKe BHYTPH 3epHa H 
OTBETCTBCHHO YMEHbIUaeTCH CKOPOCTbh MpPHTOKa KHcOpoza. C NOHHKeHHeM: 
MIepaTypbl pa3MuHe B COPOWHOHHOH aKTHBHOCTH 3epeH pasHOrO pa3Mepa 
eHbIUaeTCa. STO TOKE BbITeKaeT H3 HalIHX TeEOPeTHYCCKHX MpefcTaBJeHHH. 


MuctutyT ropHoro jena Tloctynuso 
AkajemuH HayK CCCP 23 XII 1959, 


IMTHPOBAHHAS JIATEPATYPA 


lA A.Cxounuckuni, C.3.Maxkap os, MccieqopaHua O IpHMeHeHHH aHTUMHupo- 
OB pH Gopb6e c pyHHUHbIMH Noxapamu, M3q. AH CCCP, 1947. 2 TIpo6embl pyHHUHOIt 
jooruu, COopu. crate, M., 1959. 3A. A.C KkKounHcKHH, wu ap., MeraH B yrombHBIx 
icrax, M., 1958. *G.S.Scott, Antracite mine fires, Washington, 1944. 
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Jloxnagn Akagemuu nayk CCCP 
1960. Tom 131, Ne 6 


XHMHYECKAA TEXHOJOLI 


Bb. B. HOBO)KUJIOB 


CKOPOCTb FOPEHHA MOAEJIBHOrO ABYXKOMIIOHEHTHOTO 
CMECEBOrO TIOPOXA 


(IIpedcmaeaeno axademuxom B. H. Koxdpamvesoim 29gX 111959) 


PaccMoTpHM mpollecc ropeHHA MOMebHOrO Nopoxa, MpecTaB/A1OuLero 
‘OOH MeXaHHueCKyIO CMeCb JBYX BeUICCTB, Pa3JIHYHbIX MO CBOHM CBOHCTB: 
TIpumepom Takoro nopoxa ABJIAeTCA YePHbIli MOPOX, COCTOAMLMH U3 WpeBecH 
yruia (roprouee) HW CeJIMTpbI (OKMCIHTeMb). EcuId KOMMOHEHTbI CMeCH HMEIOT CH. 
HO OTJIH¥AaIOMHecA TeMMepaTypbl TrasvpukaluH, a KPYNHHKH TPyAHO ra3sK 
-MPpYyeMOrO KOMMOHEHTAa (M0 aHaJIOrHH C YePHbIM MOPOXOM Ha30BeM e€Fo Tof 
YHM) JOCTATOUHO MaJIbl, TO APyrOH KOMMOHEHT (OKHCJIHTeNIb), UCNapsAAch, Gy, 
yBJIeKaTb KPYMHHKH B rasoByi0 da3sy. IIpu cBoeM ABH2xKeHHH KPyNHHKH pea 
‘PyIOT C OKHCJIHTeIeEM, BCIeACTBHe YerO HX Pa3Mep YMeHbIWlaeTCA, TaK Xe Kal 
KOHILCHTPalluaA OKHCIMTeIA B raze. BpljenmouleecA pu peakWMu TeMo YH, 
Ha HarpeB HM yCKopeHne ra3a HW Ha HarpeB M ra3sHcuKalHio HOBLIX NOPUHH TB 
oro mopoxa. Takylo cxXemMy ropeHHs cMeceBoro Mopoxa paccMaTpuBan O. 
JletinyHckul (*) mo aHamorMu co CXeMOH ropeHHA Oe3AbIMHbIX MOpOXxoB, Mp 
JlomeHHol A. B. 3empgopuyem (?). O. V1. Jletinyuckul nallien 3aBHCHMOCTb C 
pocTH ropeHus CcMeceBoro MOpoxa OT AaBJIeHHA HM Ppa3Mepa KPYMHHOK B JE 
NPeCNCNbHBIX CY YaAXx: 1) cKopocTb ropeHHA KPyNHHOK onpeseisetca Aude 
3HeH OKUCJIMTeIA K KpyNHHKaM (qubbys4ouHblit calyyait); 2) ckopocTb ro 
HUA KPYNHHOK OMpeleiAeTCA KHHETHKOM XMMMYeECKOM peaKiMH (KHHeETHUeCK 
cayuai). [IpHHaB 3a BpeMA peak BpeMs cropaHua kpynunKy, O. HU. Jleim 
CKHH YCTaHOBHJI Ha OCHOBe IIPOCTbIX COOOpaxkKeHHH, uTO B Audppy3HOHHOM C. 
yae CKOPOCTh POpeHHA MPONOPMMOHAIbHa KBapaTHOMY KOPHIO M3 JaBJeHus 
OOpaTHO MpONOplvOHabHa pasMepy KPYIIMHKH, a B KHHeTHYeCKOM Mpom 
IHOHAIbHa JaBJICHHIO HM OOPaTHO MpPONOpHOHabHa KOPHIO KBal|paTHOMy 
pasMepa KpynuHKH. Huxke BbIUHCAeTCA aOcOJIIOTHAA CKOPOCTb ropeHHa 1 
N@IbHOrO CMeCeBoro MoOpoxa B TeX %Ke MpeAeMbHbIX CIyyaAX, Mpuyem Go. 
CTpOrHl yyer PUsHYeCKUX PaKTOPOB HECKOJIbKO H3MCHACT 3ABHCHMOCTb CKOPOC 
rOpeHHA OT JaBJIeHHA HM WucHepcHocTH. 

Ilyctb o6sacTb x <0 3aMoOuIHeHa TBepAbIM TMOpOXOM MMOTHOCTH p, (Tur 
HOCTH KOMMOHEHT CUHTAeM JIA TIPOCTOTHI OMMHAKOBLIMU). KOHMeHTpalluto Kpyl 
HOK Toptoyero B TBEpAOM Nopoxe O603HauHM Yepes 6, HM Oyem CUHTATH, ' 
OHM MpelcTaBJIAlOT COOoW WapHKH payuyca a. JlaBmenue p B OGnacTH x > 
rye MpOucXxO_UT ropenuve, Syzem cunTaTb nocTosHHbIM. Kpome Toro, mpeqno. 
2KHM, UTO CM@Cb CTEXHOMETPHUYCCKAA, a XHMMYECKAA PeakUMA ABMAeTCA Pe 
mune MepBoro MopsAKa, MpHyeM TaKOHM, YTO 43 OHO MOWeKYJbI OKHCIUTE 
BOSHHK4eT OHA MOJIeKyJIa MpomyKTa. 

Brejem culeqyioulve oOo3Hayenua: ¢ — Bpema; T —Temmepatypa; T, 
TemlepaTypa Ha MOBepXHOCTH Nopoxa; 7, — TemNepatypa nopoxa Baa 
MOBEPXHOCTH TOPeHUA, a, u, 5— COOTBeETCTBEHHO payMyc, CKOpOCcTb, KOHUe 
pallua KPYNHHOK; fy; — KOHICHTpallMA MOJIeKyJI Tropouero B KDPYTHHK: 
fn — KOHICHTPaluA MOJICKY OKUCJINTeIA B raze; p H UV — COOTBETCTBEE 

MIOTHOCTb HM CKOPOCTb rasa; Vy — CKOPOCTb rasa y MOBepXHOCTH pasqena * 
|, € H x — COOTBETCTBEHHO TeIJIOCMKOCTb, BHYTPCHHAA 9HEPruA U Kospune 
TeIMJIONPOBOAHOCTH rasa; y— TemoTa rasnuKanun OKUCJIMTeIA; C — Teno 
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CTb TBeEpyoro Mopoxa; g — TennoBolt adpekT IIeMeHTapHOrTO XMMHYeCKOrO 
Ta; U1 — CKOPOCTb ropenna. 

IIpeqnonaras, uTo cua, RelicrByoulad Ha YacTHILy, Mponopunonaibua 
BalpaTy CKOPOCTH Ta3a OTHOCHTeIbHO 4aCTHIbI, HMeeM: 


d (4 p(v—u)? 
ape G rapt) = Cra? rer eS iaes ’ (1) 
ne C — xoaippuuext conpotuprenus. ‘'Kounentpaua oKucautTeta cBaA3aHa 
pawHyCoM ,W KOHWeHTpaluel KpyNHHOK ypaBHeHueM 


d a ee 
Pie et (Ee 
ap (uv) = = (5 ma nytt) , (2) 
Ypapuenne TOpeHiA KPYNMHOK 3allMcbIBaeTCA B BYE 


(ah fB 
(Gem) = Act, 9 


D 
we o = og = — Nu B guddy3suonnom caryuae (D — koabdurvert qubdbysuu, 
Nu —'kputepuh Hyccenpra) u « = a, = Ze-E/RT na KuMeTMYeCKOrO cly4an 


(Z — upefskcnonent, E — 2Heprua akTuBauun, R—ra30Baa nocTosHHas). 
Hakone, ypaBHeHHe Ten JOMpOBOAHOCTH MMeeT BU 


Elveeh eG) fh] tera : 


K cncteme (1) — (4) JomxKHbI ObITh WOOaBJeHbI TpaHHUHble ycsOBUA: 


u ly=o ee) eo =, nh Ph Swi We laep = tos 
ar ar | 
ais dx [x00 


‘ = 0101 [9 + €(T > — T1)); =0, 


= 


[paHuuHblx yCOBHH HaOWHO OoJIbllle, YeM HY2KHO JIA PelWIeHHA CHCTeMBI. 
STO CBA3aHO C TeM, TO B 3aayy BXOMUT HEM3BECTHBIM NapaMeTp V1, KOTOPbIi HaM 
M HYXHO HaliTu. KOHeYHO, JOJIKHDbI BHINOJHATHCA elle HM 3aKOHbI COXpaHeHuA 
oU = pili HW Oyv1 = Ou. 

Tlpopegem mpuOuxKeHHOe HMHTerpupoBaHue cucTempl (1) — (4). Ipoussog- 
HbIe 110 BPEMeCHH 3aMeCHHM MpOH3BOAHEIMM NO KOOpsMHaTe (dt = dx/u). BBejem 
6espasmMepuEie TemMepatypy t= 7/T,) wu Koopaunaty x’ = x/a,. [lua Toro 
UTOObI BbIeIUTb ABHO 3ABHCHMOCTb CKOPOCTH TOPeHHA OT aBleHuA, O0603Ha- 
UHM Yepes h GespasmepHoe AaBuienue p/p), Te Po = | aTM., a MMOTHOCTb rasa 
mpH h = t= 1 o6o3Hauum yepes py.’ IIpu unterpupopanuu ypaBuenua (1) 
cUHTaeM, UTO U < UV H YTO PamMyC YaCTHUbI He MEHACTCA B Mpolecce yCKopenus, 
Tora nowyunm (ydHTEIBad, YTO tT H3MeHAeETCA HE OVEHb CHVJIbHO). 


, 


x 


3 °C 1 [he 3C = | 
ux, [45% | cae’ | =~, | a 2 e| . (5) 


Ypapuenne (2) unrerpupyetca TouHO. Mcnomb3yx cOOTHOLIeHHe CTeXHOMET 
DHH MoVo = 4/37A361N01, HAXOLUM 


4 5 Po A 
— ae a8 2 64N4. (6) 


Jlanee HyxxKHO pa3sMyaTb uppy3HouHE u KuHeTHYecKHH ciyuan. IIpu- 
iumaa, uro DNu = Dyt'4/h, u3 ypaBuenusa (3) M cooTHomeHnUA (6) B Audppy- 
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3HOHHOM CJIyuae HMCeM 


7 Ay A 
= , dx’ es” Do Lh fae 3 
4 os Du [Ah (Po \® 4 ep yo oe tov | a a *h 
‘+r lar Ce) eM We aan LC 


rye v = */37a25; — oA OObeMa, 3aHHMaeMOrO TOPIOUHM B TBEPOM TOPO. 
IlpeneOperas B (4) KwHeTuyeckoi sHeprueli rasa M cCilaOOH 3aBHCHMOCT 
TEMJIOCMKOCTH HU KOXPPUUKeHTA TeMJONPOBOHOCTH OT TeMepaTypbl HW BBO 
Be JIHMUMHbI 
Po 27 4h (22 ap <9 vAq caer XU, 
Oa (Fe) ea AyVy ‘ MpT 9’ Po Dy ’ 


rie M—monekysspnplt Bec ropiouero, A— uucno Aporafpo, MOxxHO 3aL 
CaTb YpaBHeHHe TeIJIOMNPOBOAHOCTH B BHIe 

<s E ay es) =p Sty up 1d ee 
us GEN V5 (deeb ge VE) 

a TpaHHUHble yCJIOBHA B Bue 


dt 
tle-o = 1, ae. 


ss S216 
6=0 


= 0, (1 


mpHyem rf = a a e (1—), t1 = 71/To. Vinterpupysa (9) c yuerom me; 
0 
BbIX JBYX rpaHHuHbIx ycuoBui (10), nomyuaem pacnpeyesenve Temilepatyp 


g Sse” 
ed (nee ye ae as (ein it 
| © (4 + 2b, Ve") ( 


na Toro uTOObl BbINOJHAOCh TpeTbe rpaHHyHOe ycJIOBHe, HeOOxOoMM 
yTOObl IpH = oo BbIpamkenHHe B KBapaTHbIxX cCKOOKax B (11) paBHanor 
Hymo. Orciofa nosyuaeM ypaBHeHve Ja onpefesenua ckopocTH ropeHuA 


aaa 


[se ee ee ee ee | 
He (1 + 2b, VE) ie G 


OnpeyemuB 43 2TOrO ypaBHeHua tapametp by, Hatizem 
Po ft (2074 ) 
eae E i Cr | (I 


B KMHeTHYeCKOM cyly¥ae WHTerpupoBanue ypaBHenuii (3) u (4) npoBoruT 
COBEPINeHHO aHaJIOrH4uHO uddy3HOHHOMY CJly4yalo, 3a HCKNOYeHHeM TOFO, ¥ 
Sie 


eo 


le, 
—é&/t x! a= 
BOSHHKaeT UHTerpas \e dX’, DNCe Sis pe Bricrpo menstoulyroca (yy 
0 
unio e—*/* 3aMeHuM cTYNeHYaTOH PyHKuNel: 
0 pu & <7 
0 
Cali ; (1 
——o/ t, , 
aS MpH x’ > Xs 
THE Too — TEMMepaTypa Ip x’ = Co, a x) ompemennerca u3 yenoBua e ** 


—e/t(x. 
= 2e 0. U3 (3) Qa pafuyca yacTHub Nowyuaem 


UREN CMT 
[itaae kes is (Vx —Vx)t 
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ny ete 


Y paBHeHue TENJIONPOBOMHOCTH 3alIMCbIBAeTCA B BUIe 


d at 
|*— |=. 6 <teq, 
(16) 
d dz 3m Op 
— | T —- —— aC OO 
dé ie VE [1+4b,(VE—V&)]*% ’ E> &o 
¢ rpaHH4HbIMH ycuOBNAMH (10). Syecb BBeweHO OGo03HaueHHe 
b= yori [ Sh% (Po.\* 2°D5 9's 
Gacpoilegst operanet (17) 
M3 (16) HaxOAMM paclipefesenne Temilepatyp: 
¢=1+r(l-+e), 3 E<&, 
. ae ye 
t= 14+ (m—r)— met—%| 1 — — e& — iia TS Je | Ean 
ae \ [eV es Vee pee 
(18) 
HM yCOBHe JIA ONpeleseHHA CKOpOcTH ropeHuA 
° (EE) 
Jeet eh  pishaagh nee es sos Ste egy 19 
Ke \ [1 + 4b, (VE — V&)] a 
OtTmeTHM, 4TO 
m xe 
t= int [i oe in| in 
r me r 
r 7, 
Caen, eb —~ a In2, eto = (1 as 
CkopocTb ropeHuA B KHHETHYeCKOM cJIlyyae paBHa 
E ha [ 4v2e **/*c0 Do [ Po \* ie 7 
Dip = Z | pare iat ee | (20) 


IIpumMeHum nowyyueHHble pe3yJbTaThl K HanOoslee U3SyYeHHOMY H3 CMeceBbIxX 
TlopOxoB — YepHOMY TNopoxy, XOTA NocweqHHH He BHOJHE OTBedaeT paccMarT- 
PHBaeMOH MOJlenH U3-3a HasMUNA TpeTbeli KOMNOHeHTHI — cepHl. Jina ppe- 
BecHoro yrun ¢ = 26 u Z =6-10" cm/cex. IIpunumaa D3 = 2 cm?/cex (Nu = 
= 2), nomyuum, uTo mpu a, = [0% rpanuna AuddpysHoHHoro uM KMHeETHYeCKOTO 
clyuaeB (%¢ = %) HAXOMMTCH MpHMepHo mph A~1| (ecum NpuHATh t~3), 
TakuM o0pa30M, CkopocTb ropeHua yepHoro Nopoxa mph A<1 WoWKHAa 3a- 
BUC€Tb OT JaBJIeHHA JIMHeMHO, a IpH Al Kak kKOpeHb KYOMUHEIM M3 JaB- 
JHA, YTO H HaOsmopaeTca Ha onpite (7,5). UtToOnl nonyauTb a6comoTHy10 
CKOpOCTb ropeHus, nogctapum B (13) u (20) v=1/;, C10 (aucano Pen- 
HosbAca Re~1), p/p, = 10%, m=10, r=7, t=2. Tora nalijem bax 
0,5, be 5 uw &,=0,3. [na cKopocra ropenua mpu A=1 nonyyaem 
Uyd & 0ip=%1 MM/cek. OTH BeNHUMHEI NO MOpAAKy COOTBeTCTBYIOT SKcTepy- 
MeHTAJIbHO OlpefeseHHbIM (7,°). 

B 3axmoyuenve Onarofapio O. VM. Jleinyuckoro 3a npeqomKenne TeMbI 
o6cyxmenve u A. C. Kommaneliita 3a px COBETOB. 


VucrutyT xumueckon pu3suKku Tloctynuno 
Axajlemuu Hayk CCCP : 26 XII 1959 


LMTHUPOBAHHAS JIATEPATYPA 


10.U. Jlefinyuckui, KOX, 34, B. | (1960). 28.B.3eapbqoBny, KOTO, 

12, 498 (1942). 3 JI. H. Xutp uu, Ousnxa ropenna u BsppBa, M., 1O57e? PLANKS IKE ACHE A: 
pe eB, Tepmuueckoe pasoxKeHHe H TOpeHHe B3pbIBYATHIX BELLECTB, Ms) 1957. «75 Ho AST wa 
auur, Kypc QbIMHbIX NOpOXoB, M., 1940. ° 
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XHMHYECK AA TEXHOJIOTH 


YUneu-xoppecnonnent AH CCCP H. H. MJIAKCHH, B. H. TIOPHHKOBA 
u Jl. A. BAPCKHA 


AMUCHEPrHPOBAHHE )KHUPHbIX KUCJIOT 
fMOBEPXHOCTHO-AKTHBHbIMM BEWJECTBAMH MPH ®JIOTAILMH 


_ Kak moka3aHO MpeXbyUIMMU HCCIeOBaHHAMH, MpOBeeCHHbIMH C HCHO 
30BaHHeM MuKpOaBTOpanorpadun (*-*%), d@aoTaHoHHOe JelicTBMe peareHTO! 
coOuparTejeli BO MHOTOM 3aBHCHT OT paBHOMepHOCTH MX pacnpeseieHuaA M0 Ml 
Be€PXHOCTH YaCTHIL MMHepavioB. 

+) TipumMenenue %XHpHbIX KHCJIOT M HX PaCTBOPHMbIX MBI B KayecTBe coOupi 
Tele pW PMOTAWMH OKHCJICHHEIX MHHEPaJIOB OCMORKHACTCA CIOCOOHOCTHIO 9TH 
coequHeHH K arperMpoBaHHio BO (pOTaHOHHOH nyvipne (*,°), yTO CHMDKae 
adeKTHBHOCTh JleHCTBHA COOMPaTeJIA, 3HAYHTebHO MOBbIWad ero pacxo) 
WH yXyWlaeT CeICKTHBHOCTb mpouecca. Bo u36exaHHe STOTO MpeMaraduch cI 
Wyroulue MeTobl: JUCNeprMpoBaHHe coOupaTesA yIbTpasBykom (°), mogorpe 
myibmbt (°), KOHIMIMOMUpOBaHHe pacTBOpa COOuNpaTesA COCHOBBIM MaCJIOM Ap 
MOBbIMIeEHHOM TeMiepatype (7) Hu Apyrue. Kpome Toro, yBeltuyeHHe pacxo] 
peareHToB-coOupateseH C KapOOKCHJIbHOH NMOMAPHOH rpynnow npoucxo_UT 
cilyyae HaIMYHA B MYJIbMe NOMMBaJICHTHEIX KATHOHOB, OOpasyloulNx Cc peare 
TOM H€pacTBOPHMBbIe Mbla, KOTOPble HMCIOT MOHM2KEHHYI0 (POTAIMOHHY!O aKTU 
HocTb (°). 

'  _Hav6onee atpeKTHBHBIM MeTOJOM AJHCMeprupOBaHHA OKCHTMAPHIbHBIX C 
O6upatereh IA POTAaHH B MIPMCyTCTBHUM COeH %KeCTKOCTH, KaK MOKa3aHO H 
WweH paOoToH, ABJIACTCA NPpHMeHeHHe TaKHX MOBEPXHOCTHO-aKTUBHbIX BelLeCT 
Kak aNKWJICy bath W alkKuapHJCybPouaTHl, KOTOpble, Oy—y4yH He 4YBCTB 
TeJIbHbI_K COJIAM 2KECTKOCTH, ABJAIOTCA TaKxKe JuCHepraTopaMu cBemKeobpas3 
BaHHbIX arperaTOB MBI XKMpPHbIX KuCOT (§), 

». Jaa WsyyeHHA TeXHOMOrH4YeCKHX BO3MOX*KHOCTeH S9TOTO MeTORa Mpu AoT 
HAM. OeqHOrO MOMOAeHOM TpyqHOpsoTHpyemMoro MpoxyKTa, cosepxKalllero cys 
QUAHEIM M OKMCICHHbIM MOJIHOQeH, HAMM HCCeqOBaHa alcop6uua u pacmpeD 
AeHve pakvOakTMBHOrO Tpuseuuata HaTpusa (C14) Ha MomMOLeHHTE. 

B tao. 1 mpeycraBieHbl WaHHble 06 ancop6uuu coOupaTenA Ha MpOLyKT: 
(PNOTaMH MOJHOeCHUTA U3 "CHHTeTHYeCKOH CMecH ero c KBapttem. V3 Ta6a. 
BUHO, 4TO IpHOaBMeHHe KepOcHHa H CObI NP *AoTAaLMM TPUelAIaTOM HaTpI 
yBeMuMBaeT U3BIeYeHHe MOMHOZeHUTA c 12,9 no 54,2%. Ho 3HaunTembHo Gon 
Tero U3BIeyeHHA (0 78,7 %) MOxKHO NOCTHTHYTb 1OOaBeHHeM K YKa3aHHOli cw 
CH peareHTOB BeCbMa He3Ha¥HTebHOrO KONMYecTBa (20 r/T) amKusmcyabiba 
HaTpua. CooTBercTBeHHO BO3pacTaHHio (PAOTANHOHHOTO HM3BeueHHA yBeHY 
BaeTCA OMA TPULeMMMaTa HAaTPUA, MOPTOWeHHOTO MOJIMOMeHUTOM, Mepellie 
IMM B NCHHBIM MpOAykKT. OAHakO Normouenve TpuxelWaTa HAaTpUA eqMHUL 
NOBEPXHOCTH MOJIMOACHUTa Kak B TI€HHOM, Tak M B HeMeHHOM mpomyKTax (bs01 
HH MaKCHMaJIbHa Ip PAOTaLMM OLHUM TPHAeMuAAaTOM HATpUA HM YMeHbIUaeT 
C BBeJeHHeM Apyrux pearenHToB. CieqoBaTebHO, KePpOCHH, 3aHMMaa UacTb I 
BEPXHOCTH MMHepasa, CHMKaeT ancopOmMio Tpusenuata Hatpusa. Tipu ar 
SPPeKTHBHOCTh UCNOMbSOBAHUA TPHelMaTa HaTPUA NMOBbIaeTca BBO 
eueT JIyallero ero pacTBopeHua B comoBoh cpene. J[anbHeiuiee nosBpiier 
aPPeKTHBHOCTH UCNOMb3OBaHHA COOMpaTenA B MIpucyTCTBUM alkKuIcy Aba 
“4404 


a 


.Ta6auna 1 


Ancop6uua Tpuzewnnata KaTpus (C4) Ha mMommOgeHuTe mp (boTaun CHHTeTHUeCKOH 
ecH MomMOneHUTa (10 r) um KBapua (15 r) (KOHWeHTpanuaA Tpuyzenusata Hatpusa 50 mr/s) » 


Tlenuntt npoxyKt Henenupi npoxyKt 


agcopOuua Tpu- 
Hewusata 


amcop6una 
TpuAeuusata 


% 


PearenuTt 
t 


HOH KOH- 


WeHTpa- 


HaTpHA Ha MpoxyK- 


CymMapHas amcop6- 
uA Tpuwelunata 
Tax (buoTrawun, % 


Pacxog, r/t 
H3BJIeCYeHHe MO- 
JHOJeHHTA, 
Mr/r 

OT HCXOg- 

HOH KOH- 
“LeHTpa- 
Wun, % 
U3BJICEYeHHe MO- 
wuOReHuTa, % 
OT HCXOZ- 

Wun, % 


Tpuyeunnat narpua| 200} 12,9 |0,350 9,0 87,1 | 0,156 27,0 | 36,0 


2 | Kepocun 160 
Coma 900 04,2 |0,150} 16,3 45,8) 0 125") “446 2159 
TpuyennaaT HaTpus| 200 
| proche 160 | 
ona 900 ie 
Tpugeuuaar narpual 200 18,0 [OAT AB. 24,3 | OCO37) 4650 34,4 
Askuiicyabpat Hat- 


pua 20 


HaTpHA CONMpoBoxwaeTcHA ellie OOJIbIIMM YMeCHbINCHHEM yebHOH aycopounu 
Kak B II€HHOM, TaK H B HeINe€HHOM MpoyyKTax. 

Takum oOpa30M, @OTalHOHHaA aKTHBHOCTb TpHelWaTa HaTpuA mMocwe- 
JOBaTeJIbHO YBEJIMUMBAeTCA B CBASH C YBEJIMYCHHEM JHCIepCHOCTH ero pacTBOpa 
B BOJ€ H Ha MOBEPXHOCTH MMHepalia BHaYae MpH oOaBJIeHHH KepocHHa U 
COJbI, a 3aTEM, B 3HAYHTEIbHO OOubIeH Mepe, IPH BBEeHHN aJIKHICybdata 
HaTpHA. 

CpaBHuBad YJeJIbHYyIO afcopouHtO TpuyelNaTa HaTpHA Ha MOMHOReEHUTE 
Ne€HHOTO HM HeMe€HHOFO NpOYKTOB, MOMKHO 3aMeCTHTb, YTO MHHepadl He Bcerya 
hepexOJUT B N€HY MPH 3HAYHTEIbHOM KOJIHYECTBe 3aKPeMMBWErOcA Ha ero M10- 
BepXHOCTH COOMpatesia. Tak, aqcopOuvA Ha HEN€HHOM MposyKre onpita | 6oub- 
ie, YM Ha N€HHbIX NPOJYKTaX ONBITOB 2 HW 3, a Ha HEMeHHOM MposyKtTe onbita 2 
Oosble, YEM Ha N€HHOM NpOAyKTe OMbita 3. STO ABIACTCA P3YJbTATOM pa3sJMUHA 
B CTPyKType afcopOuHOHHOrO COM COONpaTewiA HW B pacnpeseseHuH ero nO No- 
BepXHOCTH MMHEepava. 

Han6oulee paBHOMepHoe 3akpenweHhe COOupaTesA Ha NOBEPXHOCTH MHHeEpasia 
IIPOUCXOANT B cyyae axcopOuMH ero M3 pacTBOPa, B KOTOPOM CoOupaTeab Ha- 
XOJIMTCA B HanOcsee TOHKOANCNepcHOH opme, T. e. B IPHCYTCTBHM aJIKHJICYJIb- 
dara HaTpua. Han6onee HepaBHOMEpHOe NOKPHITHeE MPONCXOAUT B Csyyae an- 
copClHH 43 pacTBopa, He COJepRAllero HH COTbI, HH aNKHICy bara, T. e. Kora 
arperMpOBaHHe MoOsIeKyJI OvleaTa HaTPHA MaKCHMAaJIbHO; ds0TallMOoHHas 
AKTUBHOCTb H H3OHPaTeEJIbHOCTh JleHCTBHA COOMpaTeIA B 9STOM CJlyyae MMHH- 
MaJIbHbI. 

Vcxoqa u3 mpefcrapienuli O pOH paBHOMepHOCTH pacnpeyeeHua 
co6upateia npu d@rorauun (?,%), usyseHa BO3MOMKHOCTH NOBbIMICHHA TEXHOJIOFH- 
yeCKHX MOKa3aTeJieli BBEJCHHEM MOBeEPXHOCTHO-aKTHBHbIX BelWleCTB MPH ONTH- 
MaJIbHOH KOHI[CHTPallHH BOJOPOAHbIX HOHOB. 

TakuM TYTeM MO2%KHO OJHOBPeMCHHO JOCTHTHYTb CHH2KeHHA Pacxoa Co- 
OHpaTeA, SHAYHTEHOTO NOBHIULCHNA CeJIEKTHBHOCTH CFO JeHCTBUA, a TakRKe 
yCKOpeHHA qvloTalluu. 

Jla6opaTOpHbIMH OMbITaMH M MPOMBILIIeHHbIMH HCIbITaHHAMH, NpOBeeH- 
HbIMH Ha pyJe OLHOTO us MecTOpOxeHu, B KOTOPOH MONHOLeH HaxXOLMTCA Kak 
B CyJb(HAHOH, TAK MB OKNCeHHOH PopMe, NOKa3aHO, YTO BBEJCHHE aJIKUJICYJb- 
bata HaTpHA B KayecTBe AuCKepraTopa OleaTa HATPHA NOSBOIMO YAYYWHTb 
KaueCTBO MOJMOJCHOBBIX KOHICHTPaTOB, MOsYYaeMbIX IPH NepepadorKe 
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OeqHOro MaTepuasa (0,01—0,02 % MOMHOReHa), B Ba pasa, pH onn 


BPCMCHHOM MIOBBILCHHH H3BJICYCHHA B JaHHOM nepeyee Oomee yem B I. 
pasa. 


Mucturyt ropnoro jena Tloctynuao 
Akajemuu HayK CCCP 25 I 1960 


IMTHMPOBAHHAS JIATEPATYPA 


HOH. aa HH, C. Tl. 3atnesa, P. I. Wladees, ss. AH CCCP, OTH 
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BMeK #acce a) Ves An CCCP, OTH, ®5 (1957). § A.M. Schwartz, J. M 
Perry, Surface Active Agents, N. Y.— London, 1949. 
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Hornane Akagemun nayr CCCP 
1960. Tom 131, Ni 6 


TFEOJOCHA 
Axayemux AH YCCP 0. C. BAJIOB u JI. B. JIMHELWKASA 


OB HCKONAEMBIX HH®Y3OPHAX H3 ME3030HA KAPHAT . 


Hickonaembie MUKPOCKONMYECKHE OCTATKH, OObIMHO B Godlee cTapol wHTepa- 
pe @urypupopaBuine nox HasBanvem Calpionella, npunagiexaT uxdy3o- 
MAM HM OTHOCATCA K cem. Tintinnidae kmacca Ciliata Perty 1852. 

BnepBple OHM OblWIH OnMcaHbI JlopeHiiom, ycraHoBuBuuM B 1902 r. oco6nili 
OA, C EMMHCTBEHHBIM BuOM Calpionella alpina Lorenz (?°). Jlonroe Bpems cuc- 
eMATHYCCKOe MOJIOMKeHHE KaJIbMMOHEII OCTaBalOCb HeACHbIM. Mx oTHOCHIM TO 
‘ POpaMuuu*epam, TO K palHOMAPHAM, JaxKe K H3BECTKOBbIM BOJOPOCIAM, WI 
Oo3sHauasIH Kak incertae sedis. 

B pa6otax Kouioma, Tammana u Jlebaaugpa (§,°) 6bii0 BLICKa3aHO HM OOOCHO- 
AHO IIpeANOORKeHHE O TOM, YTO STH OPFaHH3Mbl ABJIAIOTCA UHPy3OpHAMH U 
sXOUAT B coctaB Tintinnidae. Celuac Takoe npescTaBeHve OOULenpHHATO. 
[HHTHHHHbI HMeIOoT (OPMY KYBINMHUNKA (oTcIOoMa HM Mpoucxo_UT HasBaHue 
zalpionella), TO y3koro, BbITAHYTOTO, TO WIMpOKOrO, C Pa3sJIMYHbIMM OYepTa- 
MAMH. OHM MOryT ObITb OOHAPYXKEHI TOJbKO B WwIHdax MO MHKPOCKONOM; 
a3MepbI Ux oT 0,03 Zo 0,2 mm. IlonepewHoe ceyeHne THHTHHHHY BCera Kpyruioe. 
IpoqombHoe ceyeHHe — pa3HooOpa3sHOH OpMbI, 3aMKHyTOe BHH3Y HM OTKPbITOe 
BepxHel uacTH. MMeHHO XapakTep NpoOZOJIbHOrO CeyeHHA — eo OUeEpTAaHHA, — 

Takxke XapakTep BOPOTHH4Ka, KOTOPbIM OKaHUHBAaeTCA FOPJIbIMKO KYBIIMH- 
WKa, ABJIAIOTCH OCHOBHbIMH CHCTeMaTHYeCKHMH BHAOBbIMH Mpv3HakaMu. Os- 
akO OlpeeIeHHA 3ATPYAHAIOTCA BCera TEM, YTO B WIM YacTO MOMaawT He 
CeBbIe NIPONOJIbHbIe CCYeCHUA, a B OOJIbIUIeH WIM MeHbIWeH CTeMeHH CKOLICHHEIe. 
) TAKHX KOCbIX CEYCHHAX OYePTAHHA MOFyT OYCHb CHJIbHO H3MeHATLCA H TpH- 
OperaTb XapaKkTep, CBOMCTBeCHHbIM CeyeHHAM Jpyrux BuyoB. Ilostomy Bcerja 
pH ONpeseeHHU Bua MPUXOAMTCA ObITb OUCHb OCTOPOXHIM. Kora MIOCKOCTb 
eYCHHA BbIXOAUT 3a Mpeebl TOpJIbIWIKa (OTBeEpCTHA), OUePTAaHHA CTAHOBATCA 
AMKHYTbIMH Tak2Ke u cBepxy. EcTecTBeHHO, Take CeYeHHA yxKe COBEPINeHHO 
CNPHToHb! WIA ONpeseveHuaA. 

THHTHHHUIbI BOOOMLE HMEIOT OUCHb OrTPAHHYCHHOE BEPTHKaJIbHOe pacipocTpa- 
eHve — OT THTOHA JO HeOKOMa. OTJeIbHbIe BUbI OOaaloT elle Ooee y3kor 
rpaTurpauyeckol mpuypoyeHHocTh1O. OHM MOryT ObITh OOHAapyxKeHbI Jaxe 
HCOOMbIUMX KYCOUKaX MOPOAbl, B OTMOKeCHHAX, B KOTOPbIX Apyrue onpeye- 
UMbIe OCTATKH OPaHH3MOB OYeHb PeAKM WIM axKe, MpaKTHYeCKH, COBCEM OT- 
yreTBy1oT. TlostoMy THHTHHHHAbI C NOJIHbIM IpaBOM MOLyT CUHTATbCA BeCbMa 
AKHBIMH PYKOBOXAULMMH MCKOMMAaeMbIMH. 

B wacTosilee BPeMA H3BECTHO OKOJIO 5 posoB H 20 BHOB UCKOMaeMbIX THH- 
muug. U3 ux uncma HavOojee pacmpoctpanenHpmn aBsasiotca Calpionella 
lpina, C. elliptica mu Tintinnopsella carpathica. ete 

Makcumanbuoe KouuuectBo Calpionella alpina Lor. u C. elliptica Cadisch 
ylep2KUTCA B THTOHe. B BepxXaX THTOHA OHM CTAaHOBATCA BCE Oomee peXKHMH, 
OABeHNe COBMecTHO c HuMU Tintinnopsella carpathica Murg. et Filip. cau- 
sTEJIbBCTBYET O CAMBIX BEPXaX THTOHA (*). B TuToHe Maiopxu (§) yKa3bIBaeTca 
we Calpionella undelloides u C. massutiniana. KommJieKc (popm, cocTo aM 
; Tintinnopsella carpathica Murg. et Filip., T. oblonga Cadisch nu T. cadi- 
hiana Colom, nosBoulaeT roBOpHTb y2Ke YBePeHHO O HeoKOme. Uarle Bcero OHH 
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BCTpeyalOTCA B BaJlaHXKHHE, XOTA WMTHPyIOTCA HB OO/ee BbICOKUX TOPH3OHI 
HeokoMa. Bce Jpyrve BooOmle HSBeCTHbIe BULLI, TOpasqo Oosee peskue, 4 
TlepeYHCJICHHBIe BbILMe, OTMEYAIOTCA TOJIBKO B HEOKOME, NPHYEM JIMUIb OUCH I 
MHorHe HepexogAT B OappemM (?). THHTHHHHbI OTHOCATCA, OYCBHHO, K HaHI 
[waHKTOHy H BelyT NesarMueckuH OOpa3s XKHS3HH. 

THHTHHHHAbI BCerga MpWypoyeHbI K KapOOHaTHbIM NopofaM. Onu BCT 
yaloTCd B MACCHBHbIX HM MeJHTOMOp*HbIX H3BeECTHAKaX, pexke B Mepress 
TouHo Tak %Ke OHH ObIIH OTMEYeHbI B KapOOHaTHOM GJlHUle. OOacTbio UX pé 
MIPpOCTPaHeHHA ABJIACTCA CP€HSCMHOMOPCKad TeOCHHKJIHHab. B HacTOsU 
BpeMa OHH MsBecTHEI B Mcnanuy (’), UWpelinapckux Aupnax (*%), Opannysck) 
Anpnax (23), Hao. Maiiopxa (§), B Mranuu (1%), Amxupe (*?), Sanagnpix u Bocte 
HpIxX Kapnatax (°,°), Pympnuu (17), Beurpuu (14), B Kppimy u Ha Kapka 
(?,°) uw B TumManasx. 

B CCCP THHTHHHHAbI CTasIM H3BeECTHbI TOMbKO B 1935 r. M3 BepXHeH Wf 
Kasxkasa uM Kppima (?). Kpome Toro, OHH yKa3bIBaJIHCb Take M3 SakapnatT 
(5,°). B Hale mwuTepaType STHX HCKOMaeMbIX OCTATKOB M HX CTpaTurpaduy 
CKOrO 3HayeHHaA Kacasica TombKO H. Bb. Baccoesuu. 

IIpu o6pa6oTke MaTepHasOB MaeoreHOBbIX CJIMIWeBbIX KOHIJIOMepaTOB C 
BepHoro CKJOHa KapnaT H MHOWeHOBBIX MOJIaCcC BHYTpeHHeH 30HbI IIpeqKa’ 
naTCKOro mporH6a B ravibKaX H3BECTHAKOB HW MepreveH HaMH Obl OOHapyKeH 
THHTHHHU pI. 

KounruoMepaTbl nMaseoreHoporo (pHa ceBepHoro ckIOHa KapnaT uMeK 
OJMHAKOBbIM COCTaB, H3MeHAIOWMHCA NO MpocTHpaHHio B HallpaBJeHHH Cc cé 
BepO-sgaliajla Ha JOrO-BOCTOK, HO OJHHM H3 MOCTOAHHBIX HX SJICEMCHTOB ABJIAIOTC 
pudelickue QHIVIMTbI, IOPCKHe H3BeCTHAKH. 

[abKH H3BECTHAKOB C THTOHCKHMH Calpionella alpina u C. elliptica 6pm 
oOHapyXeHbI B mpesetax CKku6oBoh 30HbI Kapnat B culeqyloulux TovuaXx: 

1. B aMHeHCKOH CBHTe — KOHTOMepaTHI B paloue r. CamOopa, cc. Crpeat 
6ugu, Tloq6yx (OposcKasa cKH6a). 

2. B BbiroyckolH cBuTe — B rpaBesHTax y c. Bpiroga (OposcKan cKu6a, 

3. B OpicTpHuKOH cBUTe — pA MpocsoeB rpaBHHHbIX KOHTIOMepaTOB 
HHXKHEH YacTH ObICTPHIKOH CBHTHI Ha p. Beicrpnue HagzBopusaucxon y c. [le 
ceuHas, Ha p. Onop B c. CunesyycKo-Bepxuee, Ha p. Ueusa y c. Jlyru (Besz 
B OpoBcKoH ckuHO6e). 

B mpegenax BHYTpeHHeH 30HbI NepegoBoro IIpeaKapnatcKoro mporu6a rat 
KH H3BeCCTHAKOB C THHTHHHHJaMH OKa3aJIWCb B TPeX MecTaXx. 

4. B Towle NOpog, KOTOpy!0 OHH CUMTAIOT NOJAHUNYKOH, a Wpyruve OTHOCA 
K MeCHHJIMTOBOH cepuv, y r. Kocos no p. Ppi6xuye (Iloxytckue Kapnartpi). 

5. ¥ c. Kpacnonytuo mo p. Ceperesb, B NOJIHHHIKHX KOHTIOMepatax (B} 
KOBHHCKHe Kapnarbi). 

6. B H¥KHEMMOLMeCHOBEIX CJIOOOMCKUX KOHTVIOMepaTax no p. Jitouay c. Beps 
30B (OacceHH p. IIpyr). 

Kak NokKasaiM Merporpauyeckve UCCeOBaHHA, B KOHTIOMepaTax BCTpé 
YalOTCA TaJIbKH IOPCKHX H3BECTHAKOB pa3JiMuHOrO Tuna. Calpionella alpin 
Lorenz (puc. 1, 5, 7, 12, 14) u Calpionella elliptica Cadisch (6, 8, 13) Opt 
yCTaHOBJICHbI B TpeX THMAaX IOPCKMX H3BECTHAKOB, a HMeHHO: C OpraHOreHH( 
o60MouHOK (9), KPHNTOKpHCTaIMYeECKOH H MCeBAOOIMTOBON cTpyKTypaMi 
Mexky llepBbIM H TpeTbHM THOM CTPyKTYp MMeIOTCH B3aHMHbIe mepexognl. Hat 
Ooubiad KOHMECHTPalluA THHTHHHUA (Jo 6 sk3emnsapos Ha | MM?) HaGsronaerc 
B KPHITOKPHCTaJIJIMYeCKHX U3BECTHAKAX, Te Apyrok PayHbl HeT HIM ee OUeH 
MaJIO (peqKHe JareHHbl H pawuouapuu). B opraHoreHHo-o6JIOMOUHBIX H3BeC’ 
HAKAX KaJIbIHOHEIJIbI PEAK H MPHyPpOuveHbl K OOMOMKAM KPHNTOKpHcTaIIMYy 
CKHX H3BeCCTHAKOB, Te OHH SHAYHTeIbHO KPyMHee; perxke OHM BCTPeyaIoTCA 
I[eMeHTEe. 

Vimea B Bujly ompegeeHHoe crpaTurpacuyeckoe nonoxeHue STHX JBY 
BYOB B APpyrux OOacTAX PaCIpOCTpaHeHUA KaMbMMOHEI, MbI MOXKEM C yB 
PCHHOCTbIO TOBOPHTh O MPHHaiexKHOCTH COMepxKallMX HX Taek H3BeCTHAKC 
K THTOHY. 


1408 


14 


Dre. We t= Tintinnopsella oblonga Cadisch, 330 xX; 2, By = Tintinnopsella carpathica 

Murgeanu u Filipescu, PEO) oo Ty Calpionella alpina Lorenz) 300° <5 00s tos 

Calpionella elliptica Cadisch 330%; 1/ — Tintinnopsella aff. cadischiana Colom, 330 x; 9— 

opraHoreHHO-06.10M04HbIi H3BeCTHAK C Calpionella alpina H3 M@HHJIHTOBBIX WIM MOAAHMUKEX 

KOHrIOMepaTOB Y C- KpacuonyTHa, 38 x: 10 — meprelb C Tintinnopsella carpathica 13 MeRI- 
JIMTOBBIX HJ MOJIA HAILKHX KOHFJIOMepaToB y T- Kocos, 38 
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TouIbKO B OJHOM MecTe, B YNOMMHAaBIINXCa yxe BbIe NonAHMUKUX (4) HI 
CHHJMTOBBIX (7) KOHTOMepatax y r. Kocos (Iloxytckue Kapnatsi) na p. Pxi6- 
wile B TruiblOe Ccepbix MecuaHucTbIX Mepreseli (puc. 1, /0) 6biu OOHAapyxKeHbI 
HorouncyieHHble Tintinnopsella carpathica Murg. u Fill. (2, 3, 4), apa 9K- 
emiuiapa Tintinnopsella oblonga Cadisch (/) u apa ak3emnuapa upesBbualiHo 
pynupix Tintinnopsella cadischiana Colom (//). 

J\pa MepBbIx Bua NOABIAIOTCA elle B CaMbIX BepXaX TUTOHA, BCTPeyaAch 
TaKOM CJlyuae C JealOulMMUCA yrKe pexkumu Caipionella alpina u Calpionella 

Plliptica. OgHako HanOouJlbllee UX pa3BHTHe MaylaeT Ha HH3bI Mewla, HMeHHO 
pepuac WH BalaHxKnHH (BIVIOTb ZO rotepuBa) (*). Tintinnopsella cadischiana 
Colom wsBecTHbI 43 Oepvaca HM BaslaHxKnHa. 

OrcyTcTBHe B Hallel rapi6e TuToHCKUX Calpionella alpina u C. elliptica 
O3BOJIA€ET CUHTATb BO3PaCT €€ HW2KHEHEOKOMCKHM (cKOpee Bcero, BaslaH2KHH). 
akUM OOpa30M, B TOM OKPaHHHOH Nosoce, KOTOPan, pa3sMbiBaACb B MCHHJINTO- 
O€ HIM NOJAHMWKOe BPeMA, TaBasla MaTepHaJ JIA JTHX KOHIJIOMepaToOB, YCTa- 

HaBJIMBaeTCA Pa3BUTHE HE TOJIbKO IOPCKHX H3BECTHAKOB, HO HM Meprevieli HUAKHETO 
HeOKOMa. 


VMHcTHTYT TeOOrHH NOesHbIX HCKONAeMbIX Tloctynuso 
Axkajemun Hayk YCCP 29 I 1960 
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1960. Tom 131, Ne 6 


TEOJIOLH A 


| 
C. B. HEYAEB, M. B. KOBEJIEB u H. WH. CAXALLKUM 


HOBbIE JAHHBIE O PACIIPOCTPAHEHHH HW COCTABE NMOPOA 
®PAHCKOIFO APYCA HA FO)KHOM OKPAHHE JOHBACCA 


(IT pedcmaeaeno axademuxom H. C. MWlamexum 5 XI 1959) 


Bonpoc o rpaHuwax pacnpoctpaHeHua mopog dpakcKoro sApyca Ha 1O%KHOH) 
okpauHe JloH6acca oO mocmeqHero BpeMeHH ocTaBaicd HesACHBIM. Mc-4 
culeqoBaTeH aToroO paliona ((7,%,°,°,%,2° u ap.) uMelM MpescTaBseHve 00 OTIO-} 
XKCHHAX (:ppaHcKoro Apyca JIMMIb NO JaHHbIM HEMHOFOUHCJICHHBIX ero OOHAaKe- 
Huu B OacceiHe p. KambmMuyc. B HacTosiilee BpeMA, Ha OCHOBaHHM MaTe-) 
PpHaJIOB MOHCKOBO-pa3BeqouHOTO OypeHHA UU LeOJIOTO-CTPyKTYPHOH CbEMKU, | 
IIpOBeeCHHOH aBTOpaMu B 3TOM paloHe B 1956—1958 rr., npeycTaBuslacb BO3- 
MOXKHOCTb OoIee YeTKO ONpeNeHTb rpaHHUbl PacMpocTpaHeHuA OTVIO*KeHHH! 
(ppaHcKoro sApyca WH NOJIHee OXapaKTePH30BaTb MX COCTAB. 

K o6pasoBanuam (ppauckoro (8) apyca MbI OTHOCHM TOJIILy HOpMaJIbHO-oCa-| 
ROUHBIX MOpo («OedbIH» AeBOH), 3asleralOWlMX B OCHOBAHHH Maleo30A Ha tore: 
JjonOacca, u sbopMallMio BYJIKaHOreHHbIX Nopox (cBHTa «MaleobasasIbTOB» (°)), | 
BbIIe KOTOPOH TpaHCrpecCHBHO 3asleraioT cpameHcKue (§) oTOKeHHA («<OypbIiy 
HM «cepbli» WeBou). B wWesoM BepXHeqeBOHCKHe OOpas0BaHHA PasBUTbI B MOOCe 
coueHeHua JJoneuKoro OacceiHa c mpHa3s0BcKoH yacTbio YKpavHCKorO 
KPHCTaJIMYeCKOFO MaCcCHBa, B ipeyesaxX TaK Ha3bIBaeMOH BOJHOBaXCKOH 30HBI 
pa3JIOMOB, HM BbITAHYTbI B OJIM3LIMPOTHOM HalpaBJIeHHH. 

PacnpoctpaHenue * oTOxKeHHH (paHckoro sApyca Ha 3anajle orpanHvyeHo 
30HOH KpuBopoxcko-IlaBopcKoro c6poca, 4TO OblIO ycTaHOBJIeHO OypOBbIMH 
paOoTaMH B nocweqHee BPeMA; Ha BOCTOKe OHH OrpaHHyeHbl KoMcoMombCKUM 
(°) cOpocom. lOxkHaa rpaHutia, MMeloulad MOUTH Ha BCeM MpOTAXeHU TeKTO- 
HuyeCKHH Xapaktep (fOxxHEIM BomHoBaxcKuii pa3soM), ompeseduach JOBOMb- 
HO 4Ye€TKO B 3alaqHOH 4YacTH lO MepeceyeHHio NpOduIAMM OypOBbIX CKBaKHH, 
a Ha BOCTOKe — N10 OOHa%KeCHHAM MW JaHHbIM OypeHua. ToBopsa o ceBepHor rpa- 
HHWe PacnpOcTpaHeHHA *paHCKHX OTJORKeHHH, MbI HMe€eM B BUY KpakHue ce- 
BePHBbIe€ MYHKTbI, Pe STH OTJIOMKCHHA BCKPBITbI HOO OypeHHeM MO BbIIeIexKa- 
IMHMH OTJIOXKeCHHAMH Taleo3OA WH KalHO30K, JIM6O HenmocpeCTBeHHbIe OOHa- 
X%KCHHA HX Ha JHeEBHOM mMoBepxHocTH. Ha KpalineM ceBepo-sanaje (paHckKue OT- 
JOXKeHHA (TABHbIM OOpaso0M MecyaHHKH), 3aJleratollwe Ha THelicaxX H poroBo- 
OOMAHKOBBIX paHOAHOpuTax, YCTaHOBJIeHb! ceBepHee c. HukoupcKoro Ha ruy- 
OuHax 20 450 M, MOULHOCTb HX 3fecb Bcero 17 M; B KpOBJe 3aeraloT HenocpeJI- 
CTBCHHO KapOOHaTHble OTJIOKeCHHA HHMKHETO KapOona. Boctounee — B paiione 
cc. Hoso-Tponyxoro—HuxoulaeBK PpaHCKHe OTMOXKeHUA BCKPbITH! OypeHueM 
nO Boopasyeny pp. Cyxoi u Moxpo BonHoBax. Emle ampiie Ha BOCTOK OHM 
M3B€CTHbI B OOHAXKCHHAX MO CeBepHOH OKpaHHe CrbwibcKoro ropcta u B 1 KM 
K CeBepy OT Hee 10 CKBaxKHHaM. Kpainui ceBepo-BOCTOUHIi MyHKT pacmpo- 
CTpaHeHHA TOpoy PpancKoro Apyca ycTaHoOBeH OypeHHeM B pationec. BolKkozo. 

Takum O6pa30m, m0 mpocTupaHMio c 3anagqa Ha BOCTOK OTMOKeHUA paH- 
ckoro Apyca pacmpocrpaHeHbl Ha paccTosHu JO 60 KM pH WHpuHe npocae- 
*%KeHHOH moocbl WO 8 kM **, 


* Y cepepHoro 6opra IIpwasosckoro KpucTasmuyecKoro maccuBa (ppaHcKHe OTNOKeHHA No- 
BCEMECTHO, 3a HCKJIOYeHHeM HeOOMbUIMX OOHAKeHHH MO THPOceTH,. NepeKPHITHI TPeTHUHbIMH 
H YeTBEPTHYHBIMH OCaKaMM H K CeBePy MOHOKJIHHAJIbHO NOrpy2KaloTcA Of OTMOmKeHUA ameH- 
ckoro MH TypHelickoro apycos. 

** Ha mpusaraemoli KapTe pacipocrpakeHua paHcKux oTmoxKennit (puc. 1) yuTeHbI HHCTpy- 
MEHTAJIbHO TIPHBASAHHbIe OOHaxKeHHA NO KapTe A. I]. Ckaapa (mpon3BoycTBeHHbIM OTUeT O reo- 
JIOPHYeCKOH CbeMKe, pykorucb, 1957 r.). 
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Msyaenve nopoy dpaxcKoro spyca no3BOuAer BBIeIHTh Be YeTKO pa3viH- 

MWMeCA NO JIMTOMOPHYeCKOMY COCTaBy CBHTbI: HOPMaJIbHOOCaOUHYyI0 HM OCa- 
HO-ByJIKaHOreHHy10. B cBolo Oyepeyb, MepBad MOXeT ObITh NOApasqenena 
Ne€CYaHHKOBY!O MH CJIaHIleBO-H3BeCTHAKOBY1O NoycBUTH. IlpezmoxenHoe 
A. Muutynunon (*) neneHne ormoxennit ppaxcKoro apyca Ha pA, CBUT u 
fiqenenue appy3HBHEIx NOPoOA B CaMOCTOATEbHYIO CepuiO He MOATBEpKaercA 
.IYUCHHBIM HAMM HOBbIM (aKTHYeCKHM MaTepHasiOM. 

IlecuanukoBas NoycBuTa, MMelOllad MaKCMMasbHYy!0 MOUHOCTb Jo 50 M, 
JeraeT HEMOCPeACTBEHHO Ha PasMbITOH NOBePXHOCTH NOpO KpucTasNMYecKOrO 
HwaMeuta IIpuasoscKoro maccuBa (Jlonaneosolicknit reomoro-crpyKry publi 
yc). Ona npegcrapneHa mpeuMymlecTBeHHO pa3IMYHBIMM THMaMM MecyaHHKOB 
NOQYMHEHHBIMH TIMHHCTbIMM CylaHlaMH u apruamuTamu. Jia mecuaHHKoB 
pakTepeH M0 pa3pe3sy mepexoy OT rpyOo3epHUCTHIX KOHTVIOMepaTOBHHbIX 
SHOCTeH, 3aJleTalOUMX B OCHOBAaHHH MOACBUTHI, NO CpeqHe- HU TOHKOSepHHCTEIX 
POO OTCOPTHPOBaHHbIX PasHOCcTeli B Bepxax ee. B MMHEePabHOM cocTaBe 
MX MOpO OTMeyaeTCH Taka 3aKOHOMEPHOCTh: apKOSOBble MeCuaHHKU 3aJie- 
OT B OCHOBAHHU Paspe3sa, TOra KaK KBaPIe€BO-NOJeBOLINATOBbIe HW CYytecT- 
CHHO KBaplleBble PasHOCTH XapaKTePHbI WIA cpeqHeH HM BepXHel uacTeli pas- 
esa. IIpu TOM B BepXax pa3pe3a THMMYHO NepecaMBaHHe MeCYaHHKOB MaJio- 
OWHBIMH TIPOCJIOAMH TJIMHHCTHIX CJIaHIeB, pexke — u3sBecTHAkoB. Hau6ouee 
OJIHO paspes MecCYaHHKOBOH NOACBUTHI NpesCcTaBJIeH B patone cc. HukosaeBKu 
Boryganopku. Kak Ha 3anay, Tak HM Ha BOCTOK HaGvlOJaeTCA mocTemeHHoe (pa- 
WaJIbHOe H3MeHeEHHe TeCYaHHKOBOH NOJCBUTHI: W3 pa3spe3a BbIMayawoT apKo- 
OBbIe TPpyOo3sepHHCTLIe MH KOHTIOMepaTOBHHble MecuaHHKH. 

Tlepexogq oT necuaHHKOBOM K CJIAHIeBO-M3BECTHAKOBOM MOACBUTe MOCTeMeH- 
bIM. OTOT Nepexol, Kak MpaBulO, 3aksIOUaAeTCA B YACTOM YepeOBaHHU MaJIO- 
OWHEIX IIpOCJIO€B MeCUaHHKOB, CJIaHI[eB H M3BeCTHAKOB. 

CylaHieBO-H3BeCTHAKOBAaA MOACBHTAa, MMelollad MouHOcTb 60—70 M, npex- 
TaBJIeHa YePeYIOWUMUCA Mexy COOOK CJIOAMM KapOOHaTHBIX NOpPO, rIHHUC- 
bIX CJIAHUCB H B MeHbIUIeH Mepe — NecuaHHKOB. OcHOBHaA POJlb B STOH NOL- 
BUTe MIPHHaeKUT H3BECTHAKAM, CPeH KOTOPbIX OTMeYAaIOTCA Mpocsou Jow0- 
HMTOB H JOJIOMMTH3HPOBaHHbIX H3BeCTHAKOB. B OCHOBaHHH MOACBHTbI, Kak 
PaBHJIO, 3aeraloT HU3BECTHAKH CKPbITOKPHCTAaJIMYeCKOrO CTPOeHHA, CMe- 
AIOULWeCA BBeEPX MO paspesy MePeKPHCTAaJIM30BAHHBIMH H3BECTHAKAMH Opek- 
MeBuAHOTO O6NKa. Ilepen u3smuAHHeM sdPy3HBOB CJIaHIleBO-H3BeCTHAKOBaA 
OJCBUTaA NOBepriacb KPaTKOBPCMCHHOMY Pa3MBIBy, O YeM CBUETEMbCTBYeT 
eBbIJIepKAHHOCTb ee 110 MpOCTHPaHHO MH MOLIHOCTH, a Tak2Ke HasMUve B Bepx- 
eli YACTH paspe3a MOACBUTHI H3BECTHAKOBOH OpeKuNH OCaqOUHOTO MpoHCXoxse- 
MA, MOWHOCTbIO 2—3 M. CBHTa HOPMAJIbHO-OCaJOUHbIX NOPO BbIKMMHMBAaeTCA 
e TOJIbBKO B 3aMaJJHOM HM BOCTOUHOM HalpaBJieHHAX, HO, KaK MOKasaJlo Oypenue 
ceBepy oT CrbluIbCKOrO TOPcTa, MOL[HOCTb ee Pe3KO YMeHbIlaeTCA TakxKe B 
-BEPHOM HalpaBJIeHHH. 

VUsyuenue MunepambHoro cocTaBa OcaO¥HbIX MOpox ppavcKoro sApyca mMo- 
AZbIBACT, UTO BC PASHOBMHOCTH UX COLep2XKaT MPeMMYILeCTBCHHO OAHU UH Te *Ke 
IICCCOPHbIE MHHepasIbl, HavGosee MONHO MpeACTaBJIeHHble B MeCYaHHKOBOH 
ICBUTe, HO B pa3JIMYHbIX KOJIMYCCTBCHHbIX COOTHOUICHHAX, YTO YKasbIBaeT 
A CMMHYIO OGaCcTb cHOCa pH ux copMupoBanun. I[pu conocTaBseHuH MHHe- 
—ANOTMUYeCKUX accolMalluli MecuaHHKOBOH MNOACBUTbI NO ee NPOCTHpaHHio Ha- 
WOWaeTCA CXOJCTBO C OMpeAeCHHLIMH MHTPy3HBHbIMA HM MeTaMOpdHyecKUMH 
MIVIeEKCaMH GuIM3exKalleH mutaroleli O6macTH. Tak, B paioue c. Baaropar- 
FO WeCuaHHKOBaA MOCBUTa XapakTepusyeTCA MMHepasOrMyecKON accolna- 
1eli (MpKOH, ccbeH, anaTuT, poroBas OOMaHKa, MONICA, CHJIIMMaHHT), CBOH- 
BeHHOM rHelicoBOMy KOMMIeKCcy, a B palione cc. Huxosaepka — Crbisia (ana- 
IT, WJIbMeHHT, I,MpKOH, TyPMaJIMH, ce) — ApeBHeMy HMHTPy3HBHOMYy KOM- 
lekcy — rpaHoyMoputamM. 2 Bs 

OcaqouHo-By IKaHOreHHasd CBUTa MpefcTaBAeT coOOK MocOMHOe YepesoBa- 
ie [uMa6a3s0B, MaOasoBLIX NOPPUPHTOB, Pa3s/MIHbIX TY@OB C IIPOCJIOAMH H3- 
CTHAKOB, TVIMHMCTHIX CIaHUeB H OYCHb PeAKO — NeCYaHHKOB. BykaHoreH- 
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OBOnYOg = BHAeAYMORG KMHOBOdIe|] BHEECVOHMY COHHWOd,  eXxHKJWOQ GOoHLeYOIEVg coHoaVOHNY 


-080H eoHnoqvoHny 


oF 


ible OOPas0BaHUA Pationa B AOcTaTOYHOL Mepe OxapaKTepu3oBaHEI ((1,7) u Ap.). 
0 HacTOAUerO BpCMeHH BO3pPaCT ByJIKaHOreHHOH cbopMalluH MpHHATO ObIWIO 
YMTaTb M0 YCTaHOBJeHHOMy (°) ee momoxKeHHIO Mexy «OerLIMy H «OypbIM» 
€BOHOM, T. €. MCX Ty (paHCKUM H caMeHCKMM ApycamH. OHako MHOTOUHCJIeH- 
BIC CKBa*KHHbI, INOJIHOCTbIO TepeOypHBIIMe pa3spe3 BePXHeJeCBOHCKUX OTJIO- 
CHU, WOKasbIBalOT 3aMellleHHe NO mpocTupanuio sdpy3uBoB ocaOuHbIMHu 
OpofqaMu, HeOLHOKpaTHoOe MepecsauBaHHe MOpok ByKaHOreHHOM cdopmMalun 
HOPMAaJIbHO-OCaJOUHbIMH MOPOaMH, HHYEM JMTONOFMYeCKH He OTHUAaIOULMMHCA 
TMOpog «Oeloro» eBOHAa, UTO NO3BOMAeT HAM OTHECTH STY CPOPMalMIO TAKXKeE K 
paHckoMy spycy. XapakrTepHo, 4TO B HMxKHeH YaCTH CBUTHI Mpeocbmaya1or 
jM3JIMBUIMeCA MOPOfbl, Tora Kak B BepXax ©e OTMeYAaeTCA YacTOe YepesoBaHHe 
M3JIMBUIHXCA H TYPOBbIX Nopoy. Cuekyer OTMeTHTb, YTO 3HAaYeHHe HOPMaJIbHO- 
ocayOUHbIX NOpod B paspese OCalOUHO-ByIKAaHOreHHOM CBUTbI yObIBaeT B BOC- 
TOYHOM HalipaBIeHHH. Tak, B patone c. Hopo-Tpoukoro na6uoyaerca MHOFO- 
KpaTHoe lepecilaHBaHHe BYJIKaHOreHHbIX HM HOPMAaJIbHO-OCaOUHbIX MOpoL, 
MOCJIEIHHe 3aHHMAaIOT 3fecb oO 40 06.% CBUTHI pH CyMMapHOl MOLHOCTH ee 
180 m. Bocrounee oTmMeyeHo He Goulee Tpex TOPH3OHTOB H3BeCTHAKOB cpexzH 
OCHOBHBIX otpy3HBOB, a B palioue kK BocTOKy oT c. IlerpopcKoro OHM COBeptileH- 
HO OTCYTCTBYIOT H BCA CBUTa MpeCTaBJeHa HCKJIOUNTeEbHO BYJIKAHOreHHBIMH 
oOpasoBpaHuamn. B ormmune OT 3anaqHo uacTu paliona (rpaHula NO JIMHUN C. 
Boryanopka — c. Crblia), BOCTOUHaA XapaKTepH3yeTCA SHAUMTeJIbHBIM pa3sBH- 
THEM TpaXHTOB, OCOOCHHO B HH3aX paspesa CBHTHI. OGillel TeHeHIMeH B pac- 
IIpOCTpaHeHHH STOM CBUTHI, Kak HW MpesbIyiuleH, ABIAeTCA ee BLIKIMHUBAaHHe B 
3allayHOM H B BOCTOUHOM HallpaBJieHHAx. OHAaKO Ha 3amaye OHA JOCTHTAaeT JIMUIb 
c. OnprunKn. lOowkHan rpanHulla onpeseiaetca, Kak HW JIA HOPMaJsIbHO-ocaloy- 
wo cBuTbI, [OxKHbIM BosIHOBaXCKHM Ppa3JIOMOM. YMeHDbILeCHHE MOULHOCTH CBUTbI 
HaGJ0aeTCA TaK2%Ke B CCBEPHOM HallpaBJICHHH, YTO OTMeUAaNOCb H paHblle (°). 

CsBoeoOpa3ve ycuIOBHH 3asleraHua UM pacipocTpaHeHua JeBoHa Ha JaHHOL 
TeppuTopuu, Kak yKa3bIBan A. I]. Porat (*°), HaxoquTca B CBA3H C Maseoreo- 
TpacdbuyecKHMH WM TeCKTOHHYCCKHMH YCJIOBHAMH, CYUIECTBOBABLIMMU 3eCb B 
WeBoHcKoe BpeMaA. DallvasbHad H3MCHUMBOCTh pa3pe3a (paHCKHX OOpa30Ba- 
Hu (Hd OoNee NO3THUX OTIOXKeHHH) OGycOBMeHa OCOOeHHOCTAMHM ClOpMupoOBa- 
HHA CTPyKTYypbl 3TOrO pahoHa, KOTOpaA oOnpesesaeTcA pa3sOMaMH peBHero 
3aJIOXKeHHA CeBepO-3anayHoro M CeBepO-BOCTOUHOFO MpOcTHpaHuAa. OTHMM pa3- 
JIOMaMH HM OGyCJIOBJICHbI H3MCHEHHA MOLIHOCTeH HW COCTaBa MOpOA B PasJIHUHbIX 
60Kax B Mmpezemax BomHoBaxckOH 30HbI *. 

AnaJIM3 MOUHOCTeH PaCCMOTPeHHBIX BbIIWe CBUT NOATBep*KMaeT BbICKasSaHHOe 
J. TI. Pessum (4) MHenve o Hamuunu Ha wre JjonOacca AeBoncKoro mporHéa, 
KOTOPHI ABMICA 3apombiiiem JloHeuKorO KaMeHHOYyrouIbHOro mporuOa. ITOT 
JeBOHCKHU mporH6 cooTBeTcTByeT BoJIHOBaXCKOH 30HE Pa3JIOMOB, ABJIAIOILeHCA 
ONHUM 43 3BeHbeB 1ox%KHOH wMHMU A. II. Kapnuncxoro. OcoOeHHocTu ceyH- 
MeHTallWH MW MarMaTH3Ma B Upesetax BowHOBaxcKOH 30HbI pa3JIOMOB JaloT 
OCHOBaHHe CUHTATb ee Kak OJHY M3 CTPYKTYpHO-alMabHbIxX 30H JoHelKoOu 
TePIMHCKOH MapareOCHHKJHHaIbHOH OONaCTH, HMe€HHO Kak 30HY HauaJIbHbIXx 
9TaNOB e€ pa3sBHTHA. 
Kuposcxas 9Kkcnequnua MunuctepcTBa reooruu Tloctynu0 

W OxpaHbl Hemp CCCP 2 XI 1959 
LMTMPOBAHHAA JIMNTEPATYPA 


1A.A.Bornauos, J. B.O6pyues u gp., Matep. nosHaH. reon. crpoex. CCCP, 
HOB. cep., B. 9(13) (1947). 2M. JI. JleseumtTeiu, 3s. AH CCCP, cep. reon., No 4, 
91 (1959). %3. A.Mumyuuna, COopn. noxn. jnepou. Pycck. maatdp., 229 (1953). 
4.0. Pessoid, Yu. 3an. JIpposcx. roc. yHuB., 31, cep. reon., B. 7, 126 (1954).« © A. TI. 
Porat, Teonoruyeckue pa6otst 8 Jlonemkom Gaccetue seTom, 1928—1929, M., 1934. 
6A. TI. CKxaap, JAH, 91, 631 (1953). 7 1.C.¥Yceuxo, J.T. bepHagscxa,l.0O. 
Maxyxina, leon. 36., Kuis. pep. yuis., Ne 5, 125 (1954). 5 10. b, Yc? WH 0 Bic.E- 
Ku ii, Jon. AH YPCP, Ne 4, 397 (1955). ° A. Il. Potad, A. . Ky neaa, Teon. 36., 
Kuis. pep. yuis., Ne 7, 21 (1957). 1° A. Il. Potak, Feonorus CCCP, 7, 64 (1944). 


* B nocmenHee BpeMaA KOHCeMMeHTANMOHHBIN XapakTep KpusopoxcKo-IlapnopcKoro c6po- 
ca ormetu M. JI. Jlepemureity (7). 
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Jloxazagn Axagqemun nayx CCCP 
1960. Tom 131, Ne 6 


rEOJIOrH) 


A. A. UM YPSHEBA u K. B. BOPOHHHA 


MATEPHAJIbI 10 BEPXHEMJIEACTOWEHOBOU PACTHTEJIBHOCTH | 
CEBEPHOrO NPHKACIINA 


(IIpedcmaenexno akxademuxom B. H. Cyxaueeoim 25 XII 1959) 


B nactosmel craTbe IPHBOAATCA Pe3yJIbTATbI CNOPOBO-MbIIbIeBOTO aHaJH3| 
mpoBeyenHoro Hamu Jia 600 o6pasyoB (40 CKBaxKMH) M3 OTMOXKeHHM XBaJIbI} 
ckoro spyca paiiona CeBepuoro IIpuxacnua (seBoOepexbe — Tpacca camorTe’ 
Horo Kanata Bonra — Ypan u npaBobepexbe — npaBbit Oeper Bouru 
c. Ca6yposka, CapatoscKoli 06m. qo c. Exotaepck, ActpaxaHckol 06.1.). 

OOpasllbI H3 XBaJIbIHCKHX OTMIOKeHHH CeBepHoro IIpuKacnua, Kak npaBusm 
cofep2xkaT HeOOIbIIOe KOJIMYeCTBO MHKPOCNOPp HJM ABJIAIOTCA “HEMBIMH» H JIMIL 
B ¥acTH OOpa3sloB (oKO0 40%) MuKpocnopbl OOHapyxXeHbl B OOJIBIOM KOJIHUC 
CTBe, NOSTOMY WIA BEILeJICHHA CMOPOBO-MbWIbILeEBbIX KOMIIJIEKCOB MOCueTHI O6 
pa3l0B OJHOTHNHEIX 0 cocTaBy MMKpocnop B MpesemaxX OHOH NOposl | 
OWHOFO TOpHs0HTa OObEAMHAIHCb. B page O6pasoB, riaBHbIM OOpasoM B WIOKC 
JaHbIX TIMHAX, BCTPCYCHbI MePeOTMOKeHHbIE MUKPOCNOPbl U3 OTOXKeHH 
pa3IMuHOrO BO3pacTa (NaeO30H, Me3030A, KaHHO304). 

Kak H3BeCTHO, MepeOTJIOXKCHHbIE MHKPOCHOPh! ABJIAIOTCA OJHHM H3 HCTOt 
HHKOB OWH6OOK B HHTepmpeTalvH NaNMHONOrMYeCKHX aHHbIX, NOITOMY aT 
Ooulee HIM MeHee KHCMPaBJIEHHble» KOMMJI€KCbl MAKPOCMOp HMeeT OOJIbIWOe 3HE 
yeHHe WIA peWleHHA BONpOcoB cTpaTHrpa*uu u, B OCOOeHHOCTH, B CY2KeHH 
O XapakTepe PaCTHTeCJIbHOCTH, YTO HEOJHOKPAaTHO OTMeyaOCh MaJIMHOMOraMI 
HanpuMep B pa6otax (1-). 

Hamu Oblvia cemaHa MOMbITKa U3 COCTaBA MAKPOCHOP XBaJIbBIHCKOFO BOspact 
BHIJCIMTb MHKPOCNOPbI MepeOTJORKeHHbIe UYeTBEPTHUHbIe (JOXBaJIBIHCKHe) * 
TlocneqHve OObMMHO OTJIMUAIOTCA OT XBaJIBIHCKHX CJIELYIOMMMH Mpu3Hakaml 
OHH Ooslee YIVIOMCHbI, CHJIbHee MHHePaJIM30BaHbI, HECYT CuIebI «OCTeKJICHEHHS 
OOOOYUKH, Noce OOpa6OTKH OKPAalMBalOTCA WIM CHJIbHee XBaJIbIHCKUX (TeMHG 
*KeJITbIe H Oypble) HIM MOUTH BOBCEe HE OKPAalIMBaIoTCA (cepo-3eseHbIe H 3eJICHBIC 
Hecmotps Ha yKa3aHHble NPU3HakH, pacno3sHaBaHue JaHHbIX rpynl MuKpOCcHO 
MIpeACTaBJIAeT HEPeAKO PA TPYAHOCTeH, B OCOGEHHOCTH 3TO OTHOCHTCA K XBOI 
HbIM (cocHa). 

B ta6a. 1 jaHbl NMpHMepbl CNOPOBO-NbIVIbIeBLIX KOMIWICKCOB XBaJIbIHCKH 
OTJIOKeEHHH C YYETOM MePeOTOXKeHHBIX MHKPOCNOP YeTBePpTHYHOTO BOspaci 
(qOXBaJIbIHCcKoro). Kak BUJHO 3 TaGMHIUbI, COOTHOWIEHHA MHKPOCHOp [peBecHh 
M TPaBAHUCTHIX pacTeHHli OyeT HHBIM, CCJIH HE BBIJCIATh NepeoTsOKeHHbIe, 
HMe€HHO — 3aBBILlaeTCA MPOWeHT ApeBeCHbIX (OPM, YTO MPHBOLUT K HeMpaBusl 
HOMY 3aKJIIOUCHHIO O JIECHOM THIe KOMMJIeKCa, B TO BPeEMA Kak «HCMpaBJeHHbil 
KOMIJI€KC, B KOTOPOM IIPOWeHT TpaBAHHCTHIX BbICOK, YKa3biBaeT Ha CTeNHOH Us 
MOJy Wy CTbIHHBIH. 

Hmxe (raOm. 2) npHBOANTCH COCTaB HEKOTOPHIX «HCIPaBJeHHEIX» CNOPOB 
IIBIIbBICBbIX KOMIIJICKCOB, YCTAHOBJICHHbIX HAMH JIA UCCMeOBAHHOM XBaJIBIHCKC 
TOJILIH. . 

Jl KOMMJI€KCOB BEPXHEXBaJIbIHCKUX OTORKeHHH, IPH OOMLeM NpeobalaHL 
MbWIbIbI TPABAHHCTLIX PaCTeHHH (B OCHOBHOM MapeBbIX HM MOJIbIHeM), XapakTe] 
HBIM ABJIACTCH MOJIHOe HMM MOUTH NOMHOe OTCYTCTBHE MbIJIbILbI JPCBECHbIX I 
poy (pexKO MU €(MHHYHO MblIbUa Gepesbl, ObXH), a B NpaBoOepexbe eule Hal! 


* Mbl He OCTaHaBJIMBaeMcaA Ha Ne PpeOT JOKE HHbIX 6osee APCBHHX, MOCKOJIbKy HX BTOPH 
HOE SaJICraHHe 37}eCb He BbI3bIBAeT COMHEHHA. 
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Me MbIWIbIbI COCHbI, BOMHIX PaCTeHHH THMa «apOHHEIX» *, cop ManopoTHHKO- 
OpasHbIX, MXOB, a TakK2XK€ MHKPOCHOP MepeoTMOKeHHEIX. 

Hy KHeXBaJIBINCKHe KOMIVIEKCHI, NOMHMO Mpeo6lalaHuA MbWIbILbI TpaBAHH- 
ThIX, KAK H B BEPXHEXBaJIBINCKHX, XAPAKTeEPH3YIOTCA HaJIMYHEM TIbWIbILbI eH, 
OCHBI (4aIlle Bcero), JIMCTBeHHBIX (Gepesbl, OJIbXH, PeLKO OpellHuKa), THNAa 


TaOauua 1 


TOPOBO-NbIIbICBLIC KOMIVICKCbI XBAJIBINCKUX OTMOMKEeHUH C MepeOTMOAEHHIMH MUK pocnopamnu. 
(cocTaB B aOCOMIOTHEIX 4c ax) 


Mecrouaxox Jenve Enoraepck Cyxaa Yepupiit Iluuyra Topupiit 
| MeuetxKa Sp Baspikselt 
cpegHe- | 
Bospacr oTsjowennit | HuxHexBad- |HH*KHCXBa-| cpeAHe-HHKHEXBa- Cpef\He-HuK HeXBaJIBIHCK He? 
ta JIbBIHCKHE JIBIHCK He? 
Hopona ruinHa wo- mecoK PuIMHa TAKEeMAaA WoOKOaqHad C TOHKUMM MpocoAME 
KOJafqHad |MeKOsepH. MeJIKO3€PHUCTOrO MecKa 
| 
Iaty6uHa BM —;/—};-] — == eds5) 2 | 3/355 |) 4 9) 425/42 55 113; 5 tae Siby aUays) 
Tpynna A 
Pinus silvestris Ol oun 2 1 10 DO Bore atl mee 20 Jo One alse 4 
Picea sec. Eupicea 4 4 2 4 6 ale lhl ee a Hflal| STAN ee) 53 1 
Alnus glutinosa —}| 14/—-}] — —_ 38}; —| —-| -— _— BL el SPAM 63h) ° 3 — 
Betula sect. Albae —|}; 2) — 1 — 9) —|) —]| — —|}—|{|—]| 4] 3] 5 — 
Corylus cf. avellana —| —| — 1 _- _— 1 TA PRPS 4 
Ephedra distachya —}; 1) — 2 — a —|—|—|]-—| 4 — 
Chenopodiaceae —|—| 4 4 7 AD 93)| 544d 2 10 A As | S100 ee SO) 4 
Statice gen. sp. —}|—|]—| — — —}|—-—/]-|—-— —}—|—-/|]—|]—] 6 = 
Artemisia gen. sp. =| —|—-| = _ Oa radi ad 1} 4) —| —| 62 _— 
Compositae mpoune 2} —|—| — a 2) || | me = 3; —|] 3] —]| 4 4 
Gramineae 1); —| — 3 4 Sf) A 2 2}—| —/}] —| —}] 3 _ 
«Araceae» —|/-—|]—- 4 1 oY) 3 1 yea Sei 7) 3 
Varia 21 ANA neha ug VPI Ne 2) 6) 3] 35) 12 | — || 387) 42) 15) 251) 56 — 
Polypcdiaceae 4 4 4); — — — |, 2) 4 1 = 4 Zr) MieceralMcO Re — 
Sphagnum gen. sp. 4;—|— ai — 91 — 1, — — Ble I feeeyh 4 -- 
Pepry nena 5 
Pinus subgen. Diplo- j | | | 
xylon 44 | 23) 28 | 170 75 | —| 86) 87] 21 19| 16| 35} 78| 50) 46 2 
Pinus subden, Haplo- 
xylon —} 2) — altel OI Meer P20 inca—= 1 Gs On Eee Ode ete, 40 
Abies gen. sp. —|— 4 1 — mee ANS | eet ee —| 1 4) —} 14) — — 
Picea gen. sp. ZT N22 Oi O48 22, Gil eOr lee 20 6] 145) 18] 2) 5] — 42 
Polypodiaceae, Lyco- 
podium —|-—-|—- 2 — 6 et 4} 48} 7} 5} —}| — — 
Sphagnum gen. sp. | —a| = —|}—| -|— —| 7Il 5] 6) —I — — 


Ilpumeuauue. Brpynne A — nplibla xBaJIbIHCKOrO BospacTa, B rpynmne B — nepeorsoxenHpice 

JOXBaJIbIHCKHe) ueTBEPTHUHble. 
«APOVJHbIX», CHOp ManOpOTHHKOOOpasHBIX M MNePeOTIOHKeHHBIX Pa3/IMUHOTO 
Bospacta. KoMmMJIeKCbI WOKOJIaHbIX TIMH, OTHOCHMBIX OJHHMMM K Cpeque-, Ipy- 
THUMM — K HW KHEXBaJIDINCKHM OTJIOXKCHHAM, CXOJHbI C HHKHEXBAaJIbBIHCKHMH 
KOMIWI€KCaMH HM, CJICOBaTeJIbHO, MaJIMHONOTHYeCKH, MO HallHM MaTepHaJiaM, 
He pa3rpaHHyHBaloTcA. 

B xBaJIblHCKoe BPe€MA JOMMHHPYIOWHM THNOM PaCTHTeJIbHOCTH Ob TpaBa- 
HUCTHIM, HMCHHO THI MapeBO-MOJIbIHHBIX H NOJIBIMHO-MapeBbIX IPyITIHPOBOK. 
OueBHHO, CyXOl, KOHTHHEHTAJIbHBIM KJIMMaT TOrO BPe€MeHH CMOCOOCTBOBAaJ pa3- 
BHTHIO KCepo*urTosB (CTeMHbIX HU NOJIYNYCTbIHHBIX) H raslouToB (Ouse 3acovleH- 
HBIX cyOcTpaToB) — MOvJIbIHeH HM APyruxX CJOMKHOUBETHEIX, MapeBBIX, ace pp, 
KepMeKa HM Jp. Poub JIeCHbIX MOPO] B COCTaBe PacTHTeIbHOCTH Oba HeBeIHKa;. 
370 ObIJIM, MO-BHMMOMYy, PasOpocaHHble COCHOBBIe Oopbl, Oepe3OBble KOIKU UH, 
BO3MOXKHO (€CJIH MBI JOCTATOUHO MOHO OTYWICHHIN NepeOTORKeHHY!O AoveTBep- 
THYHYIO), CIbHHYHKH M0 CAMbIM MOHH2KCHHDIM H YBJIa2KHCHHBIM MCCTaM. SacouleH- 
Hbl€ HOUBbI ObIJIH OCHOBHBIM IIPeNATCTBHEM JIA PaCUIMPCHUA JICCOB, K 3TOMY, BO3- 
MOXKHO, MPpHCOeAHHUJIOCb H YHHYTOXKEHHE JICCOB YCJIOBEKOM. Ham mMatepuasipr 


* B rpynny «apoufubley BKMOVaeTCA TIbLIbWa THN APOMAHEIX H aHaJIOrH4YHad UM CMsITas, 
HeompejeieHHaa. 
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Ta6Omuna 2 
Cnoposo-npiibleBble KOMMVIeKCbI XBaJIbBIHCKUX OTMOKeHUi CerepHoro IIlpukacnua 
(cocTaB B MpoweHTax) 


Ilpapo6epexbe Bourn Jlepo6epexbe Bourt 
Mecrouaxoxk Jenne tae Popuprit re R Tpacca camoTeuHorc 

s = = ® | CyBoxcKoe a 

ES Baspik set Eelo a KaHaJl 
BepXHe- CpeHe- HW 2K HEX BaJIbIHCK He? JA) DOU ne 
Bospact oTmoxenuit XBaJIbIH- P (uGho Kaui TVIMHB!) XBaJIbIH- XBaJIbIH 

cKkue ckue ckHe 
Ne Komnstekca 4 [0B | Bids & PB gO ale a S| ee | om aici ae 
O6uree 4WHCNO NOACUMTAHHDIX 

Bae pOETOD & 315, 1204 1473 1282-7 83t 1560) 729 249 adse 95 1826 252. 
Tlbiibua [peBecHbIx mopox Cee Onan ane I Onebd aie) 3801) 2038 | 15,48) dea) 4,0) 3 
Ilpiibia HeApeBecHbIX pacTe- 

Hui 92,6 | 99,5 | 92,5 | 91,8 | 77,8 | 91,2 | 72,8 | 84,8 | 99,0 \100 96,0} 9 
Cropp = — 0,7 153: |) 0453) dS" Gea S| = — ( 
TlepeoTsmoxeHHbIe MUKPoOcrio- | 

pol Seer Par eee meray ue nie i 
Picea sect. Eupicea ™ _ 3 =) 43 2 7,7) — _— — = es 
Pinus silvestris 8 10 20 13 38 18 56,6 | 13 _ — 49 Al 
Betula sect. Albae 4 — 5 1 S 6 5,9 | 13 2 — 2 4 
Alnus glutinosa 1 — 2 2 5 10 14,5 | 10 — — 38 { 
Corylus cf. avellana — = 2 a 4 6 5a. a — — 4 J 
Ephedra distachya _ 2,0) + ae 0,4] 0,8) 0,4 04; — — + = 
Chenopcdiaceae 60,38 | 88,0 | 75,0 | 38,0 | 74,4 | 74,0 | 33,5 | 22,5 | 77,7 | 9,5 | 67,8) mean 
Artemisia gen. sp. 17,2] 2.5] 4,4) 41.0] 0,4] 6,3 | 24,5 | 24,5 | 22,3 | 74,7 | 28,6) % 
Compcsitae npouue + 05}; — 4,0 |) 74,49) 0545) 1076 2,58) Ve 1,0 2,0) 
«Araceae» 4,;3.)- — |92,85].1530) 950 | MG. Sa) 2700 495 |e — _— = 
Gramineae, Cyperaceae 830} 4,5 =e = 4,5} + 4,4) + — Deis || Se ap 
Potamogeton, Alisma _ = — = — + ae + = — = te 
Varia 4375 |) 5,57) 2.8) | Oo, 0 Nee One) edie dat SUs Oil meinss 1,6) ame 
Heonpeyesenupie -f + + + + + + + + + a + 
Heonpeyenumpie (cMaATpIC) + - + ate + + + + — _— — - 
Polypodiaceae, Lycopodium — — ‘| 3 14 5 29 5 — — _— 3 
Sphagnum gen. sp. — _ 3 is 4 5 20 2 — = = 2 
Tlepeorio%x eHHble (OXBAaVIbIH- 

cKue) ae =a ap ae ae iE ae te = = = = 


flpumeuauHne. I. 3Hax + O3HauaeT, 4TO MpucyTcTBue dopm efuHuuHO. II. Kpome mpuB 
ReHHBIX B STOH TaOmuUe opM, HaMH oONMpefeneHpI: Polygonum cf. aviculare, Ranunculaceae, Rosacee 
Leguminosae, Geranium, Umbelliferae, Malvaceae, Convolvulaceae, Labiatae, Statice, Scabiosa, Nitrari 
Typha, Kochia_ prostrata, Atriplex. cana, Atriplex verrucifera, Artemisia maritima, A. pauciflora, A. « 
arenaria, A. cf. austriaca. 


* AOcosmOTHOe 4YHCNO MUKpOCHOp. 

He MO3BOJIAIOT TOBOPHTb O TaexKHOH (hase pasBHTHA PaCTHTeJIbHOCTH, BbITeIA 
mol (°) JJId BPCMeCHH HaKOMJICHHA HWKHEXBAJIBIHCKHX OTJIOXKeCHHH WU HYKHE 
TOJIMH WOKONAaHbIX YVIHH. 

PacTHTeJIbHOCTb CO BpeMeHH BepXHero xXa3apa JO BepXHero XBaJIbIHa B O 
HOBHOM OCTaBaJlaCb OJHOTHMHOH, OH3KOH K COBpeMeHHOH. OOHapyXKeHbl MHI 
pOcnopbl TeX %e POLOB UH BUNOB, KOTOPble MPOM3pacTalwoT 3eCb M B HAaCTOAULLE 
BpeMA (KpoMe eH). XapakTepHOH yepTOH pa3BHTHA PaCTHTebHOCTH CO Bp 
MeHH BepXHero Xa3apa OblIO YMeHbIWeHHe OOeCeHHOCTH (OCOGeHHO B JIeBOO: 
pexKbe) HW YBEMYCHHE yUaCTKOB C KCepoduTHOH HU rasOPUuTHOM pacTHTeIbHOCTb 
B CBA3H C BO3pacTaHHeM IJIOWaye C 3aCOJICEHHbIMH MOUBaMH. 

TakuM O0Opa30M, Halll MaTepHaJIbl MO3BOMAIOT PaCwJICHHTb MCCeOBAaHHY 
TOJIULY Ha Ma/IMHOMOrHyeCKOH OCHOBE, BbIJCIHTb CHHXPOHHY! MbWIbIy XBaJIbIl 
CKUX OTJOMKEHHH OT MepeOTORKeHHONH TOXBaJIbIHCKOH, a TaK2Ke BHOCAT JLONO. 
HeHUA HW YTOUHEHHA B OOULENPHHATOe MpescTaBseHHe O XapakTepe BepxHeMel 
CTOWeCHOBOH pacTuTembuHocTu CeBepHoro IIpuKacnua (7-1), 

CapaToBcKuH rocyapcTBeHHbIM yHHBepcuTeT Tloctynusio 

um. H. [. Uepxpuuescxoro 23 XII 1959 
UWHMTHPOBAHHASA JIUTEPATYPA 


1 E. H. Ananoea, IIpo6neme Gotanuxy, B. 4 (1959). *M.II. 2 puuyx,Tp. xo 
cbep. 10 cmoposo-nbiibieBpomy aHamusy, 1948, 1950. °K. HW. Comonesuy, Tp. Uue 
reorp. AH CCCP, 37 (1946). * G.Erdtman, An Introduction to Pollen Analysis, Wal 
ham (Mass), 1943. ° J. Iversen, Danmarks Geol. Unders., Raekke 4, 2, Ne 15 (1936 
4B. IL, I pudwy,x, Tp. Mucr.,..reorp. AH.CCCP, 62,7 (1952). > 7B. Hy G yksaaee 
B ku. Pacrutebxoctb CCCP, 1, 1938. § II. HW. Lopogees, Bor. xypu., 41, Ne 6 (1956 
° TI. HU. Lopogees, Bionn. Komnccnn no usyyenuio yerpeptuan. nepuoga, No 22 (1958 
OA. A. GUurypsxesa nu gp., Hayunpti exeroquuK Capatoscx. yuus., 1954 (195! 
"K.B. Bopouuna, Yu. gan. Capatosck. roc. yuus., 64, B. O6vo7.-nouBeHHBI, 195 
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Jloxrnagn Akanemun HnHayk CCCP 
1960. Tom 131, Ni 6 


MHHEPAJIOTH A 


B. H. BYJ\HHKOB, 10. NM. KASAHCKHH u A. UM. JIEXKHUH 
OTKPbITHE BEHTOHHTOB B KY3BACCE 


(Tpedcmasaeno axademukom J. B. Haauekuneim 16 XII 1959) 


B 1956 — 1958 rr. Hosocu6upcxum tTepputTopvanbHbIM reomormuecKHM 
MpaBJICHHeM, IIPOBOAHBIUMM CTPyKTYPHO-NOHCKOBOe OypeHHe B CeBepo-BOCTOY- 
of uacTH Kys6acca, B palione Oacceiiva p. Bombiutiaa [pasa u ee seBblx 
PHTOKOB Oblia BCKPbiTa Nauka MeMIOBbIX TyPoB, TydpuTOB uM MposyKTOB ux 
3MCHEHHA — MOHTMOPHJIJIOHHTOBBIX TJIHH. 

Ty@uToBple NOposbl H PiHHbI 3aleraioT B Bue MlacTa MouLHOCTHIO 7 — 10M 
BepXHeH YaCTH MWaHOBCKOH nozcBuTb! (P}) HM MpocexkeHbl CKBaxKUHAMH Ha 
nomanw oKom0 200 xm?. 

OHM UMeIOT 3eJ1eHOBAaTO-Cepyl0 H CBETJIO-3@1CHYI0 OKPaCKy, CJIOHCTHI, KHPHbI 
2 OLyMb, BOcKoNOZOOHHI. B Boge HaOyxaioT H MpeBpallaloTrca B BASKYIO, 
MacTHUHY!O Maccy C yBeJINYeHHeM MepBOHaYaJIbHOrO OObeMa B 7,5 pasa. 

Ilo Mexanuyeckomy cocTaBy CpeqH HUX pa3IM4YalOTCA NCAMMHTOBEIe H aJieBpo- 
IMTOBbIC Pa3HOCTH, IpHyeM MOcTeTHHe ABHO MpeoONayawT B COCTaBe MayKH. 

B smerkou dpakiHH necuaHol pa3mMepHocTH mpu- 
ePHO NOJIOBHHA COCTaBa IIpHxXoANTCA Ha OOJIOMKH 
JIKAHHYECKOTO CTeKJIa, BTOPad NOJOBHHA MIpelcTaB- 
Ha TEPPHFeHHbIM OOJIOMOUHBIM MaTepHaJIOM (KBapl, 
WIEBbIe WINAaTh, SPPy3UBbI, yIIHCTbIe YaCTHILbI). Cpe- 
1 AJICBPHTOBbIX YaCTHIL COMepxKaHHe HOPMAJIbHO-OCAa- 
YHOO MaTepHasla pe3KO COKpalllaeTcaA, H B UX CO- 
abe peoOslafaeT BYIKaHHYeCKHH Me;ed. 

Muxkpockonnyeckoe H3y4eHHe MOKa3asi0, TO Ie- 
sHTHpytollee BelleCTBO TyoB 4 TydPuToBR mper- 
aBsIAeT COOOH CMeCb TOHKOAMCMepCHOro MeNIOBOrO ony inentoeet 
TepHayia MH MOHTMOpHsOHUTa. Haumenee H3MeHEH- yacryn tydputos. 50 X 
Ie pa3sHOCTH TydPuTOB cosepxKaT Oosblloe KOMH- 

CTBO TemJOBOrO MaTepHadla, mpescTaBseHHorO Oy- 
IMM H OeCIBETHBIMH YaCTHWAaMH XapaKTepHOl OCTPOYyTOJIbHOHK, CepMOBUAHOK U 
ryibyaToH cbopmpi (pvc. 1). Cpequ menoppix vacTull mpeoOsaqatoT 3epHa 

nmoKkasaTeem mpesomuenua 1,525 — 1,528. 

Pexke BcTpeyarioTca OOJIOMKH C MOKasaTeJeM IIpeJIOMJCHHA 1,520 — 1,525. 

Tycbbl, urpatollve OCHOBHYIO pOJlb B COCTaBe OMMCbIBAeMOrO TOPH3OHTA, 
MCHeHbI 3HaUHTeIbHO CHuIbHee TYPPUTOB HU B OOJbIeH CBOeH sacTH NpeBpa- 
SHbI B MOHTMOPHJJIOHMTOBbIe TIHHEI. MuvepaJibHbI COCTaB TvIMH KPOMe Usy- 
HHA B MpO3payHbIX WWIndax Opl/l MOLBeprHyT TepMHYECKUM, PeHTTeHOCTpyk- 
PHBIM, XHMHYCCKHM H CIeKTPaJIbHBIM HCCeOBAaHHAM. ; 

TepmuyeckHe HCCIeOBaHHA, BbIMOJIHCHHbIC 3. ®. Touuoson, NOKa3bIBaior, 
0 BO paxunH 0,001 mM mpeoGmaqaeT MOHTMOPHJVIOHHT: Ha THMMYHOH TeEpMH- 
cKO KpuBoH (puc. 2) oTYeTIMBO BbIMeIAIOTCA SHOTEPMHYECKHE OCTAHOBKH 
u 180 u 725°, xapaxTepHbie AIX 9TOTO MHHEpasia (7). KpuBpie norepx 
ca Tak2Ke HMCIOT MOHTMOPHJIJIOHHTOBbIM THI. 
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BpIBO O MOHTMOPHJIJIOHHTOBOM COCTaBe TvIMH MOATBepwKaeTcA aHHbIM 
PeHTreHOCTpyKTypHoro aHaH3a (Taba. 1). Ilo mMuennio M. ®. CoxonoBo 


TIMHbI MIpeCTaBJIeHb! JMOKTAS/IPHYCCKMM MOHTMOPHJJIOHHTOM, AudppakWHOHH: 
TaOauna 4 


PentrenorpamMa dpakunu 0,001 mm 
Ycnosua ¢bemKu: Cu-antukatog; Ni-cbusprp TommuHok 0,015 mm; D = 57,3 MM; 


d=0,05 MM 
No da I da x I da | 
quaun 1 oa No JIMHHH ae 2 JIMHHU a 2 
{ 10 14,0 5 Bu {F798 9 5 eo 
2 2 6,3 6 2 2520 10 9 1,50 
3 9 4,48 7 3 2,12 14 6 1,28 
4 Su See 8 2 1,82 12 5 1,243, 


KapTHHa KOTOPOrO XOpOlO corjmacyeTCA C OCHOBHbIMH OCOGeCHHOCTAMH Audpal 
IMOHHOH KapTHHbl MOHTMOPHJIJIOHUTOB (*). B oTMeuIbHbIX OOpa3llax TVIHH KpON 
MOHTMOPHJIJIOHHTa YCTaHOBJIeH B BHC MpHMeCH a-KpHCTOOaIHT, OOpa3s0BaHt 
KOTOPOFO CBASbIBAe€TCA C PaCKPHCTAMM3alHeH BYJIKAHHYeECKOTO CTeKWJIAa. : 

XMMHYeCKHe aHaJIH3bl TIMH, mnpopeyeHHpie H. M. Pesanopoli, Takx 
CBHUJIETeIbCTBYIOT O HX MOHTMOPHJIJIOHHTOBOM cocTaBe (TaO. 2). | 


Ta6Oanna 2 
XUMMMYeCKHH COCTaB PMH 


| 
SiO, | Al,O,} Fe,0,| FeO | TiO, | MnO | P,O,; | MgO | CaO | K,O | Na,O | CO, ie m.m.| H,O | Cymn 
68,86} 14,69] 1,00 | 0,89 | 0,26 | 0,01 | 0,04 | 1,388 | 0,58 | 0,86 | 3,07 | 0,44 3,87 4,80 | 100,4! 
64,34] 15,55] 0,80 | 1,98 | 0,32 | 0,02 | 0,02 | 1,87 | 1,00 | 0,58 | 3,25 | 0,64 4,49 5,74 | 100,5' 
67,34 | 14,64] 1,81 | 0,89 | 0,29 | 0,03 | 0,03 | 1,57 | 1,54 | 0,52 | 8,00 | 0,55 4,09 5,39 | 1014,6! 


MouiekyJIApHble OTHOWMCHHA KPCMHE3eMa K CYMME NOJIYTOPHbIX OKHCJIOB H3Mé 
HAIOTCA B Mpefetax 4,49 — 5,73, uTo conmocTaBAeTCA C aHaJIH3aMH TOHKH 
(paki MOHTMOPHJWIOHUTOBbIX TIMH U3 BePXHEMEJIOBbIX OTIOXKeHH TIOMer 
ckoH O61. H 90NeHOBBIX rmHH A3ep6CCP (2). 

CnekTpaJIbHbIM aHaJiH3, BbINOJIHEHHbIM JIA Tpex OOpasloB, MOKa3aJI NOBb 
IWeHHOe COsepKaHHe B HUX THTaHa (0,5%) Hu Gapusa (0,03%). Takue anemeHTB 
Kak BaHayul, OepHJWINH, Melb, OJIOBO, CTPOHIHi H XPOM, MPHCyTCTBYWT B KC 
muyectBe oKo0 0,001 %. 

OnucaHHble MOHTMOPHJVJIOHHTOBbIe PIHHbI ABJIAIOTCA NPOLYKTOM H3MeHeHH 
ByJIKaHHYecKOrO Nema Ty@ow u TyduTos. TlocmeqHue, HeCOMHeEHHO, HMerO 
ocaqOuHoe MpOHCxoO*KeHhe, TaK Kak JIA HUX XapakTepHa OObINHaA TOPH30k 
TaJIbHad HW M@JIKOBOJIHHCTaA CJIOMCTOCTh OacceliHoBOrO THNa, OOycuIOBIeHHA 
MIPHCbINKOM PacTHTeIbHOrO JeTpuTa, MB UX COCTaBe MpHCyTCTByeT HOPMaJbHC 
OcaOUHbI OOJIOMOUHBIN MaTepHai. 

XuMHYeCKOe passlOHKeHHe MenMOBOrO MaTepHasla, MepeHOCHMOrO BeTpO! 
(MleNJIOBbI€ YACTHILbI JIMMICHbI CJI€IOB OKATAHHOCTH), IPpOHCXOAUJIO B COMOHOBATC 
BOJHOM Oaccelive, Ha YTO YKa3bIBaIOT HAXOAKH COJOHOBATOBOJHDIX NeeHnOy — 
mpeAcTaBHTeeH MepBoH aJbikaeBcKol dayubl (°) B NOACTHaIONlAxX MOHTMOpHA 
JIOHHTOBbI€ TVIMHbI YIVJICHOCHbIX OTJIOXKeHHAX. 

TenesHc OMMCaHHbIX TWIMH MW TakWe Baxkuble (u3sHUeCKHe CBOHMCTBA HX, Ka 
IlJIaCTHYHOCTh WM HaOyXaHHe B BOse C OOJbINMM yYBeIMYeHHeM NepBOHaYaJIbHOP 
OO6beMa, CBHJCTEJIbCTBYIOT O TOM, UTO MbI HME€eM JeJIO C HCTHHHBIMH 6eCHTOHUTAaMH 

YcTaHOBJeHHble B Kys0acce O€CHTOHUTHI NOJKHbI NPHBJeUb CaMOe MPHCTAE 
HOe BHHMaHHe pasBeOUHbIX OplaHWsallM, HW B NepByto oyepenb SanazHo 
CuOupeKoro reosloruyeckoro ympaBseHua WH KemeposcKoro coBHapxo3a, Kal 
CbIpbe, HMelollee OO/IbIOe MpakTHyeCKOe MPHMeHeHHEe B PasIMYHBIX OTPacsal 
IIPOMBILIJI€HHOCTH. 
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_ Boiroquoe reorpadbuyeckoe pacnomoxeHNe, OTHOCHTeEIbHO 3HayNTeIbHaA 
noma pacnpocTpaHeHuA HW OObIGHAaA JIA TaKOTO THNa MeCTOPOKAeHHH MOUL- 
OCTb Iivlacra (°) ABAsIOTCA JOCTAaTOUHDIMA apryMeHTaMH Jia MOCTaHOBKU 
a3BeOUHbIX PaOOT C IebIO ONEHKH MeCTOPOKAeHUA, CCIM K TOMY 2%Ke YueCTh, 
TO B SanaflHon CHOupH no cymiect- 
y OTCYTCTBYIOT MIPOMBIILIJIeHHBIe Me- 
TOPOKCHHA OCHTOHHTOB. 

_ BewTouutpl, Oslaroyapa cpBoeii 
ipKoli OKpacKe, OTHOCHTEIbHO xO- 
OINeH BbIJep%KaHHOCTH, OCTaTOUHO 
TYCTIIMBOMY YCTAHOBJICHHIO Ha 3/1eK- 
PPOKAPOTAXKHbIX AHarpaMMax, ABIA- 
OTCH Haye%KHBIM MapKHpyIOULUM 
‘OPH30HTOM B HIWaHOBCKOM MOCBUTe 
*eBeEpO-BOCTOYHOH yuacTu Kys36acca. 
boee TOO, eCIH yuecTb adcoutoT- 
1yi0 H3OXPOHHOCTb STOrO TOpHsoHTa —— ae S3c. 
HCXOAA H3 yCJIOBH ero oOOpasoBa- SS QBN S 

HMA), OCHTOHUTHI ABIAIOTCA UMeaIb- pyc. 2. Tunuunble Tepmorpapuyeckue KPuBEIE 
HbIM OMOPHbIM JIMTOJIOTHYeCCKHM To- paxuun 0,001 mm 

DH3OHTOM, TO NOLTBeEpKaeT ueu 

JI. JI. Xancduna (*°) 0 BO3sMOxKHOCTH yCTaHOBMeHHA TaKOTO poya ropugou- 
TOB B YIJICHOCHBIX OacceliHax. 

OrkpbiTHe O€HTOHHTOB B KysGacce HMeeT TakxKe H3BeCTHOe oouleTedpeTH- 
yeCKOe SHAYeHHe, KaK HOBbIi JOKYMeHT NPpOABMeHHA HMKHEIepMCKON ByJKa- 
HUuYeCKOH eaTeibHocTu. Ilo noKasaTesi0 MpeOMIeCHHA ONMCAaHHbI MenOBbIK 
MaTepHaJl OTHOCHTCA K M3BeP2KeHHAM TallMTOBOTO, aHAe3HTOBOTO UJIN TpaxHTo- 
Boro Tuma (*). HuxHenepMcKHe acdpy3HBHble TOM TaKOrO cocTaBa W3BeCTHbI 
Ha xp. Kan6a (4,”). 

M. Il. Pycaxopn uT. M. @pemy (°) onucpiBatoT HuxKHeMepMcKHe BYJIKAHBI ‘YW 
HeEKKH B loro-3anaqHOH uacTtH J>KyHrapcKoro Anatay. Ddbysuser u Typ, 
CBASAHHbIe C HHMH, MMCIOT MIpeMMYlleCTBeHHO CpeqHuH cocTaB. B nactosujee 
BPeMA elle HeT JOCTATOUHOTO MaTepHasla IA MOCTOBePpHOTO YyCTaHOBJIeHHA 
HCTOUHUKOB MeMJIOBbIX YaCTHIL B HUIAHOBCKON noycBuTe KysG6acca. Bosmexuo, 
YTO HMH ABJIAIOTCA BYJKaHbI Xp. Kan6a uu Jb>KyHrapcxoro Auatay. 


Al o6p.usr 


TS he tS HRHDM GT DO 
Jomepr Geca —>- 


O6n-Mptpuickaa akcnequuna Tlocrynua0 
Cu6upcKoro Hay¥HO-HCCyIeqOBAaTeIbCKOFO MHCTHTYTa reouorun, . 5 XII 1959 
reopu3HKH H MHHepaJIbHOTO CbIpPbA 


IWHMTHMPOBAHHAA JIMTEPATYPA 


1M. ®. Bukxysaosa, Oman xapaxTepucTuKka riuH, Merojmueckoe PYKOBOJCTBO -T10 
neTporpado- MUHepaslorMuecKoMy wu3yyeHvio riuH, M., 1957. 2H. UW. Tuns36 YD. Ey, 
M.A. PykaBumuHuKkosa, Munepap mpepreit KOpbI BbIBeTpHBaHHA Ypasa, Maz. AH 
CCCP, 1951. °3B.U. Muxees, Pentrenometpuyeckui ompeyemutemb MuHepasos, M., 1957, 
>M.B. Mypatos,B. UW. Caaspun, Kpatxuk reonormueckui ovuepx Kan6n, Oxuepku 
mo reomoruu Cu6upu, U3n. AH CCCP, 1953. ° T.B.HanuspxKkun, Yueuve o cdauuax, 1, 
Msn. AH CCCP, 1956. § M.II.Pycaxos,I.M.®pem gq, M3s. AH KasCCP, cep reow., 
B. 3 (32) (1958). 7 T.U.Coxparos, San. Jlenmurp. nomutexHu4. MHCT., 33, B. 2 (1958). 
§’B.E.Tpérep, Tadmuubt aia onTuyeckoro ompeyejeHua rloporoo6pa3y1onux “ MuHepa- 
nop, M., 1958. 9° JI. JI. Xaaguu, Ilnactunyatoxa6epHble MOJICCKM YIIeHOCHBIX OTMO2XKE- 
HH ‘Ky36acca, Tp. Topuo-reon. HHCT. 3an.-Cu6. dun. AH CCCP, 8. 9(1950). 748 JI. JI. Xaa- 
pb uu, O6 onopHbIx naseoHTOMOrMyecKHX YTOpM3OHTaX HM rpaHMuax Ha NpuMepe cTpaTurpacun 
Ky3nemkoro Gaccelina, Bompocs! reonorun Ky36acca, Tomek, 1959. 
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Jloxnanm AkawemMun nayk CCCP 
1960. Tom 131, Ni 6 


MHHEPAJIO“L H; 


B. HW. PbIKOB u B. A. MOJIEBA 
HAXOJIKA MH3EPHUTA B CCCP 


(ITpedcmaeaexo axademukom H. B. Beaceoim 17 XI 1959) 


UcTtopua OTKPbITHA MH3epHTa OYeHb HHTepecHa. Bnepsple OH Obl Haligze 
B 1891 r. B ApkaHs3ace uw onucaH Jix. ®. BunbamMcom nog Ha3BaHHeM HaTpc 
Kxconotuuta (Na,O n04,5%). Munepad Obi BcTpeyeH B MeTaMOpduyecKHX CAH 
Wax B acCOlHalluu C OPTOKJa30M, 3THPHHOM H BOJIJIaCTOHHTOM BOJIH3H KOHTAKT: 
C MOLM[HOK JawKOH He*esIMHOBHIX CHeEHHTOB. BuJIbAMC YKa3bIBaJl, UTO HAMJCHHBI 
UM MHHepadl ABJIAeCTCH MPOAYKTOM pa3JIOKeHHA BOJIAaCTOHHTA. 

B 1937 r. B. T. Waanep, ead cBoyky NO BOJIIaCTOHHTaM, OOpaTH BH 
MaHue Ha paOoty BuabamMca WH 3aHHTepecOBaJICA HAaTPOKCOHOTAUTOM. Bmect 
c X. JJ. Muszepom on nocernul MecTo ero HaxOAKH HM cOoOpas MONOJHUTEJIbHbIL 
matepva. [lopropubit aHasu3 MHHepawa BLIABMI rpyOyto OWIHOKy B OmpeeeHH} 
uzenouel (Na,0 0,91%; K,O 6,37%). Sro ano ocHoBaHue ILasmnepy onposepr 
HYTb CYLJCCTBOBAHHe HaTPOKCOHOTVIHTa HW ONHCaTb HaiJeCHHbIM MMHepad M0) 
Ha3BaHHeM MH3epHta (B uecTb X. JI. Musepa, oqHOrO v3 BUAHEMUIMX reomoro} 
Teosnornyeckoro o6urectBa CILIA). 

HanOovee WeHHbIe OOpa3il{bl MH3epHTa ObIIH OTOCIaHbI B HalMouaJIbHbiii My3el 
s Bawuurrtoue. J[o nocmeqHero BpeMeHH 3TO Oblia EMHCTBeHHaA B MUpe HaxOdK: 
Mu3epHTa. ; 

JIlerom 1955 r. npw u3syyenuH Xogxa-AkyuaHcKoro UleIO“UHOrTO MaccHB: 
(Kuprusckxasn CCP, Aualicknit xpe6er) B OJHOM 43 JeBbIX puToKoB p. JIofi-cy 
Obit HaleH MHHepadl, OKa3aBLIMHCA MO CBOMM (H3H4eCKHM CBOMCTBAaM } 
XMMHYCCKOMY COCTaBy aHaJIOrHuHbIM Mu3sepuTy Iasmsmepa *. 

Munepas BcTpeyeH B TECHOM MapareHesice C IeOUHOM poroBolt OOMaHKO 
aJIbOHTOM, BOJIJIaCTOHUTOM, JHONCHOM, KapOOHaTOM B CKapHaXx, OOpa3s0BaBlIMXCs 
Ha KOHTAKTE ILeJIOUHOH HHTPy3HH C H3BeCTHAKAaMH. Musepnt oOpasyer paquasibHo 
JIY4HCTbIe H WeCTOBaTble MACCbhI, pexke BCTPeyaeTcsA B Bue arperaToR JMHHONpH 
3MaTHYeCKHX KpHCTaJJOB. [Ber MuHepaa OleqHO-po30BbIli, pH BbIBeETPHBaHHI 
oOecliBeunBaetca. BulecK CTeKIAHHbIM. TBepfocTb BbICoKad (> 5 no wkas 
Mooca). Uepta Oeaa, H3/I0M HePpOBHEI. OGsaqaer COBepUIeHHOM cmaliHOcTDE 
B ABYX HallpaBseHHAX (MapaJWIebHbIX YIMHEHUIO MuHepasia). B comsHolt KuC 
JlOTe MejIeEHHO pacTBopseTcaA. YebHbI Bec 2,84 (ompeqemeH MeTO,OM rHuApo 
CTaTHY¥eCKOrO B3BelIMBaHHA). 

B wimax MuHepas OeciiBeTeH, COJ€P2KHT MHOTOUMCJIeHHbIe HeNpoOspayHEl 
KpacHoBaTo-Oypble B OTpaxKeHHOM CBeTe (BEPOATHO, OKHCJIbI >KeIe3a) MINE 
BUHbIe BKJIOUCHHA, IpvfaoulMe emy cia6o-6ypoBaTyio oKpacky. Yracanu 
ipAMoe, YAJIMHeHve OTPHaTembHOe. OnTHYyeCcKH JBYOCHDbIN, MOMOKUTe ‘HDI 
Yrou onruuyeckux oceli paBeH 78° (onpeyemeH Ha (beqopoBcKom CTOJINKe) 
Ng= 1,588, N,=1,579. Ng—N,=0,009 (onpenenentt umMepcHoHHen 
MeTOJOM). 

XUMHYCCKHH aHasIM3 TpuBeyen B TaOu. 1. 


* Gectb oTKpbiTua museputa B CCCP mpunagnexut HW. B. Kynpusnosoit, Tak Kak aBTOp: 
B MepMox OOpaboTKu MaTepHaNOB AIA HACTOAUeli CTaTbM y3HaJIH OT Hee O HaxosKe e10 MH3ePHT 


B nopofax AsfaHcKOrO MaccHBa. STO 3HAYHTebHO OOMeETUMNO AMarHOCTUKY cpesHeasHaTCKOr 
MM3epHTa. 
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Ta6anna 1 


MuseputT us 


Atomu. xonuy.| Tpynnuposxa | Kparnocts| Apkanzaca, 


Oxucen | Bec. % Mog. Kosuu,. 


BEC 
i 0,8200 0,8200 5 49 83 
TiO, — — — — 0.84 
Fe.Oz * 1,00 0,0062 0,0124 0,42 
FeO He omp. _- — 0,06 
AlsO3 0,20 69020 0,0040 1,62 
CaO 36 , 22 0,6468 0, 6468 
MnO 4,33 0,0187 0,0187 0, 6668 4,07 34,76 
BaO 0,20 0,0013 0,0013 0,26 
KO 6,47 -| -0,0688 0, 1376 0, 1376 0,84 6,37 
Na,O 0,92 0,0148 0,0296 00296 0,18 0,94 
ae 0,90 0,0473 0,0473 0,0473 0,29 
: yeh is . 
H,0+ 4,20 0,2333 0, 4666 0,4666 2,85 4,89 
= 100, 64 99,96 
Dr, =0 0,37 
100,27 


* OOycnoBmeHO MexaHUyecKOi MpuMecblo OKUCJIOB *Kewesa. 


AMANO) yamrisnues, 


TleGaerpamma museputos u3 Cpequeli Asuu u Apkansaca 


Musepur 143 MusepuT us MuseputT us MusepurT us 


NoNo Cpenueit Asuu Apkau3aca None Cpegueii Asuu ApxKansaca i 
ae I d, & I d, A las I d, A I d, A 
1 1 5,09 — — 25 1 45552 me BES, 
2, ‘| 4,57 — — 26 1 ale, — — 
a 4 4,01 = — 21 f 1,483 —- — 
4 4 OnOL — — 28 1 1,440 — — 
45) 5 (aB.) Si al — — 29 4 1,413 — — 
6 10 (B.) ay ANC) 40 Bptilts, 30 4 4,382 = — 
7 — 5 SO 31 1 Al eioytl — — 
8 _ 8 2,94 32 Z 1,318 — — 
9 8 2,87 4 Pyles 33 2 4,287 — = 
10 7 Drie 4 Deities 34 1 4,262 — — 
44 8 2,63 6 2,68 35 3 A250) — — 
42 1 DAD — ~- 36 3 AR 2K — — 
13 4 Dy a a — on S 4,200 — — 
14 4 Da Pa —- — 38 De te alos — — 
43) 4 Pyesy — —_— 3) 4 Ale a5: — a 
16 5 2,08 4 2,10 40 4 4 Ate — == 
Ail 2 1,967 — —— 44 7 4,098 —_ — 
18 1,916 — — 42, 4 4,090 —_ a= 
19 5 Al stoyatl — — 43 1 4,083 — — 
20 4 1,754 — — 44 | iLsOBs} — — 
24 f. 1,699 3) (7,612 45 6 1,043 — nas 
2, 8 1,657 — — 46 4] 4,029 — — 
23 4 4,635 = 2 47 5 1,010 = = 
24 4 1e574 = Se 48 6 1,005 == =a 


Ha ocHopaHuH JaHHbIX MepecueTa XHMMYeCKOFO aHaJ3a COCTaB MMHepaia 
MO2KHO BbIPasHTb cwlepyromlel opMy1oH: Ko, sa Nao,18C44,07915013 (OH) 2,5 0,29 
uu, okpyraasa, (K, Na)Ca,Si,;O,3(OH, F)s. 

CrektTpasbHbili NOYKONMUECTBEHHDIM aHaJIH3 KPOME SJIEMeHTOB, ONpesenen- 
HBIX XHMHYCCKHM aHamu3oM, Jam Nb, La, Zr, Y, Mg (0,n%); Sr, Pb (0,0n%); 
Sn (0,00 n%); Be, Cu, Tl (0,000 n%). 
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TaOauua 3 
CBolicTBO Museput u3 Cpequeit Asuu Museput us ApKaHsaca 
L[per PosoBblit Pososplit ; 
@MopMa BbI,eTeHuA PajuasbHO-ny4ucTEle arpeTaTbl BowlokuuctTble arperatel 
OntuyeckHl XapakTep JiByOcHbiii, MOIO%KHTeJIbHbIM JIBYOCHBIM, MOJIOXUTeJIbHBIL 
Yracauve, yA1HHeHHe I[pamoe, oTpHWaTesbHOe IIpamoe, oTpHijaTeibHOe 
9 a 
p ’ D 
N g 1,588 4,590 
N,—N, 0,009 0,010 
2V 78° 2E ~ 60° 
YqlenbHbI Bec 2,84 2,84 
Xumuyeckasd dopmyvia (K, Na) CagSis033 (OH, F)s KCagSis013 (OH) 


Pacuer eOaerpamMb! Mu3eputa, MoyyeHHo A. C. AHHCHMOBOH B peHTTeHO 
CTpyKTYpHOW saOopaTOpHH, mpuBeyxeH B Tas. 2. JIA cpaBHeHHA B TOH XK 
TaOJIHUe MPHBeCHbI MeXKMIOCKOCTHbIe paccTosHua Mu3eputa Llamepa. 

XapakTep KpHBOH OOe€3BOXKMBAHUA AHAJIOTHYeH KPHBOH OOe3BOKUBAHHS 
museputa MWlassepa. 

B ta6ul. 3 WwId CpaBHCHHA MpuBeseHbI HEKOTOPble (U3H4eCKHe CBOHCTBa MMH 
3eputa u3 Cpequeit As3uu u Museputa us ApKansaca. | 


VHcTHTyT reOlOrHH PyHbIX MeCTOPOXKTeHHIt Tlocrynus10 , 
neTporpaduv, MHHepaiorHu 1 reoxXuMuu 16 XI 1959 
Axkayemunw HaykK CCCP 


UWUMTHPOBAHHAA JIATEPATYPA 
1W.T.Schaller, Am. Mineralogist, 35, Ne 9--10 (1950). 
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[PHCTOJOTH A 


H. ©. XPYLJOB 


HABJIIOMEHHA HAR TYYHSIMH KJIETKAMM 
B JEA®PEPEHTHPOBAHHOHM KO}KE 


(IT pedcmaereno axademuxom A. H. Baxyaneeoim 80 XII 1959) 


B nocueqHee BPeMA NOABAAeTCH BCe OONbIle UCCIEAOBAHHIi, MOCBALLCHHBIX 
TYYHBIM KJleTKaM Opsuxa (0630p HOBeHWIMX paOOT MMeeTCH y pxAJa aBTOPOB 
(*~*)). OaHako Bee ellie OcTaloTca HepeleHHbIMH MHOPHe BOMpoch! Kak *byHKWHO- 
HMPOBaHHA, Tak HW MpOMCXOK CHUA TYTHBIX KJIETOK. OJHUM U3 yTel BbIACHeHHA 
MpOOJIeM, CBASAHHbIX C TYYHBIMM KJleTKaMH, HapAY C WHTOXHMMYeCKHMH paoo- 
TaMU, MOryT CJIy2KHTb MCCJIEQOBaHHA TYYHDIX KJICTOK B Pa3JIMYHbIX 9KCIePHMeH- 
TaJIbHBIX H WaTOOrMyeCKHX YCJIOBHAX (Jy4yeBoe NopaxkenHe, avadusaKkcua, 
ONYXOJIH HT. J). 

Mcxojla 43 BbILWeCKa3aHHOro, HHTepecHoO OblIO NpOCJeLHTb,KakK BelyT ceba 
TYYHbIC KJICETKH B KOKe, JIMWICHHOH YYBCTBHTeJIbHOH HHHeEpBallHH. 

OKCNeEPHMEHTAJIbHbIMH XKUBOTHBIMH CJIYXKHIH B3POCJIbIe KOK, KOTOPbIM 
NPOW3BOAHIIOCb YaJIeHHe YYBCTBUTEIbHbIX CIHHHOMOSIOBbIX y3JI0B (C,—Cz). 
B pesyibTaTe JaHHOW OMepallMH YyYBCTBHTeEIbHOCTH JIMWAJIMCb yYacTKH KOK 
3aylHo o6sacTu. Matepuan Opasica B pa3IM4HbIe CPOKH Moce Teaddepenta- 
wun (or 2 quel Wo 6 mec.), d@uKcupoBasca B 12% HelitpambHoM dopMauuHe, 
3aJIMBaJICA B WeJIOMIMH-Napaduw WU OKpalMBaica a3yp-I1-303HHOM, THOHHHOM 
no [Imop.mo, B paye Clly4aeB BHTAJIbHO TpHMNaHOBbIM CHHHM C JOKpackoli a3yp-II- 
303HHOM HJIM THOHHHOM. Kpome Toro, BO3HHKIIHe A3BbI HCCJIEOBaJIHCb METOJOM 
mpenapaToB-oTHeyaTKOB, MpeqwowenHEIM M. IT. Hoxposcxoh u M. C. Maxa- 
poBbiM (°). 

B panee BbINOJHeHHBIX HCCeqOBaHHAX (°) NOKasaHO, 4TO OOIaA peakUsA 
KOXKH 3aylIHOH OONaCTH KOWIKH Ha eadepentaluio saksO"aeTCA B Pe3KOM 
pacUIMpeHnu cocyOB, CKONJIeCHHH B HUX CefMeHTOAJePHbIX JeHKOMMTOB, OTeKE 
HW HeliTpo@usIbHOH HHUILTPalAH eEHepBUPOBaHHBIX TKaHeH, a TakoKe B Mporpec- 
cupylouleH equddbepeHupoBke BCeX KJeTOUHBIX cTpykTyp. OTMeueHHBle 
ABJICHHA IPHBOLAT K JECTPyKTHBHbIM H3MCHCHUAM, BIVIOTb AO OOpasoBaHUusA Tak 
Ha3bIBaeMbIX TPOMUYECKHX ABB. ‘ 

Hapsly Cc Ha3BaHHbIMH H3MeHeHHAMM B JeadpepeHTHpOBaHHOH Koxe 
oOpallaeT Ha ceOa BHHMAaHHe M peaKIlMA TYYHIX KJCTOK. 

TlocreneHHo 4HCIO TYYHbIX KJIETOK B JIMIMCHHOH UYBCTBHTeJIbHOCTH KOxKe 
HapacTaeT, HW B MO3QHHe CpOKH MocJe OMepallHH MOXHO y?Ke TOBOPHTb O TYYHO- 
KJIeTOUHOH HA@UIbTpaunH (puc. 1). B coeqMHUTebHOM TKAHM KO2%KA MACTOILMTbI 
pacnojlararorca mopcemecTHo. OHM, coOMpasch B pyliNbl WIM M30/IMpOBaHHO. 
BCTPeualOTCA KaK OKOJIO COCYAOB (valle BCero), TaK MW BHE CBASH C MOCeHUMH- 
Uacto MOxKHO HaGslOaTb, KaK MaCCa TYYHBIX KJIETOK Kak Obl MOAcTuaeT srMzep. 
MHC, IPH 3TOM OTIEbHbIC KICETKHM MPOHNKAIOT B TOUJIMY MocmeqHero (puc. 2 6) 
HeckouibKo pa3 yaBaslocb BUeTbh CAMHMYHbIe TYIHbIC KJIETKH, PaCIO/IO%KeHHbIe 
rlyOOKO B YTOMMLCHHOM amuepMuce (puic. 2 a). ITU KJIETKH MMe HOPMaJIbHOe 
AJIpO, THIMMUHY!O 3ePHUCTOCTb, KOTOPaA, OMHAKO, OKPaUlMBalacb HECKOJIbKO 
HHTCHCHBHee OOBIYHOTO. 

Tpynnpt TYYHEIX KeTOK WIM OTACNbHbIeC MACTOIMTbI MOryT pacnoslaraTEes 
B HEMOCPeCTBEHHOH OJIM3OCTH OT ASBEHHOTO jecbekTa, monayaad yacTO HM Ha ero 
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mopepxuHoctTb. JloKa3aTeJIbCTBOM STOMY MOXKET CJYKHTb TO, YTO HHOra TyaHIh 
KJIETKH ONpeseIAIHCb Ha MpelapaTax-OTMeyaTKaXx, B3ATbIX C NOBEPXHOCTH A3\) 
oOpasylolluxca B JeaddepeHTHpOBaHHOH KOxe. ) 

TyuHble KJICTKH B JIMUICHHOH YYBCTBATeEIbHOCTH KOXxKe UMeIOT pasHooopa |i 
Hy1O (opMy — OT OKpyrsol JO BLITHHYTOH, OTpocTuaTOH. 

UacTo B OTCIbHBIX TYYHBIX KleTKax HaGJo_aeTca BakyomNsalun. Bak} 
OM HMHOra MOryT JOCTHTaTb OYeHb OOJIbIIMX PasMePOB. 

HepegK0 MOXKHO BH eTb HW ABJICHUA TAK Ha3bIBaeMOH JerpanHy.1AWuu (puc. 3a 
BuiyeseHve MeTaxpOMaTHYeCKHX rpaHyJI M3 TYYHBIX KIeTOK HaOJOLaeTCA B 103) 
HHe CPpOKH nocae JeacdepenTalH, OObIGHO B MecTaX OOHJIbHOrO UX CKOMJIeHHS 

Ha wallMx mpenapatax KOJIMYeCTBO 3epeH B TYYHBIX KJIeTKAX KOJeOasOC} 
B OOJIbIUHX Mpedetax. MoxKHO OblIO HaOMOLaTb, YTO MIPOTOMMAasMa OMHHX KETO! 
OYeHb OoraTa 3€PHHCTOCTHIO, NPOTOMMa3Ma APyrHxX — COJePXKUT MMINb CHHUt} 
Hble cnemuduyeckne rpanybl. Mexy STHMH JBYMA KpaHHuMu (opMaMy TYYHBI| 
KJICETOK HM€CTCA PA MPOMeKYTOUHIX JJICEMCHTOB. 

Ilpu BuTambHOH OKpacke TPpHMaHOBbIM CHHHM OTYCTJIMBO BbICTyYMaloT pa3JH 
YHA M@KLY TYYHDIMH KIeTKaMH HM 3JIeMeHTAaMH PeTHKYJIO-39HQOTeIMA. Ec PM 
CTHOIWHTbI HHTCHCHBHO HakalWJIMBaloT TpaHyJibl KpaCHTeJIA, TO TYYHbIe KeTKH 
cofep2xKalllve XOTA Obl HECKOJIBKO THIMMUYHbIX MCTAXPOMATHYCCKHX 3epeH, Ke JH 
ICHbI CNOCOOHOCTH HakaMJIHBaTb TPHNaHOBbI CHHHU. Ognako, HECMOTPA Hé 
pa3JIH4HOe OTHOLMEHHEe K TPHMAaHOBOMY CHHeMY, HM PHCTHOMHTHI, H TYYHbIC KJIETKI 
pacnovlaraioTcs OOULMMH KJICTOUHBIMM psamMu win rpynmamu. Moxuxo HaGuJito: 
WaTb PALbI KJIETOK, COCTOAUIMe U3 NJIOTHO NpPHexRKallux [pyr K Wpyry rHCTHOUH- 
TOB H TYYHBIX KJI€TOK; NOCIeqHHe MOryT HaXOQUTbCA KaK Ha KOHLe STOO pAreE 
KJI€ETOK, TaK H B CepequHe ero. Bcrtpeyatorca HM NonmapHO pacmoJlOx*KeHHble 
KJICETKH, OHA H3 KOTOPbIX COepXKHT MeTaXpoMaTHYeCKHe TpaHyJbl, a Wpy- 
rand — 3epHbILUKH TpHNaHOBOrO CHHErO. 

OOpailaeT Ha CeO BHHMAHHe UH TaKOe JOBOJIBHO YaCTOe PacnOO*KeHHe TY YHBIX 
KIeTOK (pvc. 3 6), Kora OTAeIbHaA KI€TKa KaK Obl OOXBAaTHIBaeTCA KJIeTKaMH 
duOpoOsmacTuyecKoro psa, Np 3TOM MEXKLY TYYHOH KJIeTKOM u TeOM cbHOpo- 
OlacTa HMeeTCH CBeTIOe MpOcTpaHCcTBO. 

Ham He yyaBaJlocb BHeTh KapHOKHHETHYeCKOTO JeJICHHA TYYHBIX KJIETOK. 
OueBHAHO, OHH Pa3MHOKAalOTCA MPeCHMYLLeCTBEHHO IIPAMBIM JeJIeHHeM, KapTHHBI 
KOTOPOTO HaOJOJaIHCb CpaBHHTeIbHO 4YaCTO. 

TloyueHHble HaMH JaHHble [alOT BO3MOXKHOCTb BbICKa3aTb MHe€HHe M0 HeKO- 
TOPbIM BONpOcaM, CBA3AHHbIM C TYYHbIMH KJIeTKaMH. 

Ha ocHOBaHHH HallMX MpenapaTOB MOXHO YTBepxKaTb, YTO MaCTOWHTHI Cno- 
coOHBI K nepewBHxKeHMIO. Mb MOriM HaOJIOJaTb TYYHbIe KeTKM HW HeNOcpedcrT- 
B€HHO Y A3BeHHOTO Jecekta, H B TOUJIMe SMMAepMuCa, HM Ha MpenapatTax-orme- 
YaTKaX, B3ATbIX C MOBEpXHOCTH A3B. Kpome Toro, O BO3MOXKHOCTH TYYHBIX KJIETOK 
K aMeCOOHHOMY MepeABHXKeHMIO TOBOPHT HM BapHaOHJIbHOCTb UX BHeLIHeL CPOpMBL. 

XapakTepHbIM JIA TYYHbIX KJICTOK ABJIACTCA PAaCIOJIOXKeHHe UX B OJHOM Kule- 
TOUHOM PAY C PHCTHOMHTaMH, 4YTO OCOOeCHHO XOPOLIO BUAHO pH BUTAaIbHOH 
OKpacke TPHMaHOBbIM CHHHM H JlOKpacke cneludHuyecKHMH JIA MACTOILHTOR 
MeTOaMH. 

TloqBuxKHOCTb, pacnOsO%KeHHe B OJHOM KJeTOUHOM pPsAy C THCTHOWMTAMH, 
BaPHaOUJIbHOCTh BHeIIHeH (OPMbI TYYHBIX KJIETOK, Ha Halll BSTIAL, yKa3bIBato1 
Ha HX TeCHeHIyIO CBA3b C KJICTKAMH PeTHKYJIO-9HAOTeEIMAIbHOH CHCTeMBI. 


; 


Puce. 1. Ckonmenve TYYHBIX KJeTOK OA yTOMMNeHHbIM SmMZepMucoM. 6 mec. mocne yale Hua 
CNHHAJIbHBIX TaHraneB (C2 —C3 c 2 cropon); oK. 10, 06. 8x 


Puc. 2. @— TyuHaH KNeTKa B 9TMepmuce; 3 Mec. MOCNe yfaIeHMA CNMHANbHBIX raHTaueR 

(Cy — C3 ¢ 2 cTopox); ox. 10, 06. 40 x. 6 — cKxonuenue TYYHBIX KJIeETOK NOX STNepMUCOM 

M HX MPOHHKHOBeHHMe B Hero; 4 Mec. Tocue ylanenuA CNMHabHbIX ranraues (C; — C 
c 2 cropou); ox. 10, 06. 20 x 


Puc. 3. a— aABeHHe erpaHysAuMM TYUHBIX KneTOK; 40 gHeli nocae yAasleHHA CNMHaJIbHbIX 
ranrueB (Cz — Ca c 2 cropon); ox. 10, 06. 90 x. 6 — TyuHaA KNeTKa, OxBayeHHaa (u6po- 
Onactamu; 4 Mec. nocwe yyqaneHuA CHMHAaIbHBIX raHranes (Cj—Cs3 ¢ 2 cropou); ox. 10, 06. 90 
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Puce. 2. 


2 6, XpytloB 


JJAH, T. 131, 


- 
‘ 
7 


BI HOJKHBI COMIaCHTECA C MHeHHemM AnTasoumn (7), CuHTalOero TYUHbIe KIeTKH 
eM HHBIM, KaK PeTHKYJIO-9HAOTeIMaJIbHbIMH 3JICEMCHTaMH, HAKOMMBIIHMH 
eTaxpoMaTuHyecKkhe rpaHyJibl. 

B nombsy Bsriaya, YTO TYYHbIe KeTKH MOryT BO3HHKaTb IyTeM HaKoll- 
CHHA Me€TaXpOMaTHNeCKHX pays 9NemeHtamu POC, roBoput Ha6mos,aemoe 
HOTHMM aBTOpaMU HM HaMU HaJINUMe TepexOHbIX (OPM OT KweTOK, He cosep- 
alluX CHelMpuyecKuxX Kpanys (FHCTHOIMTH, Makpotbarn), K KJeTKaM C 
OMJIbHOM MeTaxpOMaTHYeCKOl 3ePHHCTOCTHIO. 

Hawi onbitbt C BUTabHOH OKpackOli NOKa3auu, YTO COsepxatlue cremucpH- 
ecKve rpaHyJIbl TYYHbIE KJIeTKH He CNOCOOHBI K HAKOMMEHHIO KOJWJIOUHbIX Kpa- 
uTewleh MU ParouUTO3y. ITO yTBepxK enue He coriacyetca Cc ZaHHbIMu A. VW. TMau- 
uKOBOH (*), KOTOPad CuUTAeT, YTO TYYHBIE KeTKM MOryT ObITh MaKkpotbaraMuH. 
AHaKO, CYA MO ONMCAHUAM aBTOPAa, KapTHHD! (parowutosa HaGJOLaHCb B TYY- 
IX KJIeETKAX, NOTePABLUHX MeTaXpOMaTHUeCKHe rpanyvibl. Cnemupnyeckaa MerTa- 
‘POMATHYECKaA 3€PHUCTOCTh B MPOTOMMAa3Me ABJIACTCH XAPAKTEPHbIM IIPH3HaKOM 
YUHbIX KJICTOK, HM MOSTOMY KJIETKY, MOTePABLIYIO 3CPHHCTOCTb, OYeBHAHO, 
YHTaTb TYYHON yxKe Heb3Aa. Ilo Bcel BepoxTHOCTH, aBTOp HaOOZam caroun- 
03 B OObINHOM Makpo(bare, HalOMHHAaIOleM 10 (opMe TYUHYIO KeTKy. 

TakuM OOpasoM, JIMTepaTypHbI MaTepvas MW HallIH WaHHble TOBOpAT O TeC- 
(eel CBA3H TYYHDIX KJIETOK C JICEMCHTAMH PeTHKyJ10-3HAOTeMMAaJIbHOH CHCTEMEI. 
, TIOJIHbIM MpaBOM MOKHO MpeANONOXKUTb, 4YTO NocweqHHe B ONpeeIeHHbIX 
CJIOBUAX MyTeM NepepaOoTKH MpOAyKTOB OOMeHa OCHOBHOTO BelllecTBa CcoeqH- 
MTeJIbBHOM TKAHH HakallJIHBaloT MeTaxpOMaTuyeckHe PpaHyJIbl HW TEM CaMbIM Mmpe- 
pallaioTcaA B TYYHbIe KeTKH. B HOPMaJIbHOM KOKe HEOOXOAUMbIe YCOBUA MIA 
MHCaHHOFO Ipollecca, OV€CBHAHO, UMCIOT MECTO OKOJIO COCyOB, MO XOAY KOTOPbIXx 
YUuHble KJI€ETKH UYallle Bcero H pacnosaraioTtca. B naTomornuyeckHxX yCOBHAX, 
uacTHOCTH pu jeaddepentaluu, B pesyJIbTaTe HapylWIeHHA HOPMasIbHOTO 
leTAOOJIH3Ma COCAHHUTEIIbHOH TKAHH, TaKHe YCJIOBHA BOSHHKAIOT He TOJIbKO MO 
ORY cocyJOB. ITHM MpeMOsORKeHHEM MOXKHO OODACHHTb HM MOBCeMeECTHOe pac- 
pOcTpaHeHue TYYHBIX KJI€TOK B JIMIWeCHHOM YYBCTBUTeIbHOCTH KoOxe. IIpespa- 
ladCb B TYYHbIC KJIETKH MYTEM HAKOMJICHHA MeTAXPOMATHYECKHX PpaHyuJ, peTu- 
YJ10-3HJOTeEIHAIbHbIe 3JICMEHTHI TEPAIOT CMOCOOHOCTh aroluTHPOBaTb H Haka- 
JIMBaTb KOJJIOWJHbIe KPacKH B CBOeH MpoToMa3Me. 


Bropot Mockxosckult rocyqapcTBeHHbIi Tloctrynuao 
Me@JMUMHCKHM ~WHCTHTYT 16 XII 1959 
um. H. UW. I[luporosa 


WMTHUPOBAHHAA JIMTEPATYPA 


1P.L. Maynard, J. F. Riley, G. B. West, Phys. Rev., 37, No 2, 221 (1957). 
MoM. Lam H d.OR a, APX.  MaTod.,-.20, Ne 1, 3.1958). * G. Ashoe-H amsem 
hys. Rev., 38, Ne3, 446 (1958). 4 K.K.Pya3ut, Tenapunountn, 1959. *° M. II. To- 
pospcxaas, M.C. Maxap oes, [[ntonorua panesoro 9kKCccyfaTa Kak MOKas3aTedb Mpouecca 
yKuBIIeHHA paHbl, 1942. ® H. Tl. X pymos, Mas. AH CCCP, cep. Ouon., Ne 5, 780 
959). 7% Z.Antaloczy,Zs. ges. innere Med., 10, Ne9, 443 (1955). 8 A.W. Ilan yu- 
0B a, COopH. HayyH. Tp. BauiKkupcKoro meg. uxct., 10, 37 (1957). 
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Unen-koppecnonnert AH CCCP B. JI. ACTAYPOB u B. H. BEPEHCKAS 


NOJIY4YEHWE HMCKYCCTBEHHOrO MAPTEHOLEHESA 
Y TPHIJIONVAHbIX MEXKBUJOBbIX THBPHOB WEJIKOBHYOUHOLr 
QEPBA 


Kak W3BeCTHO, 3KCIePHMeHTaJIbHbIe NMOJHMIOHAbI HepeKO OTIMUAaIOTC 
yJIyUleHHeM TeX HJIM HHbIX XO3AHCTBCHHO BaXKHbIX IIPH3HAKOB, a Take Mpe) 
CTABJIAIOT IWeHHbIM MaTepHas JIA nocdezyrollel celeKHH, OaroyqapaA pe3koM 
BO3pacTaHH1o TreHeTH¥ecKOH mlacTHuHOcTH. B To BpeMA Kak Ha pacTeHHs 
SKCIePHMeHTaIbHad MOMMMIO“AUA WOCTHTIAa OOMbWIMX YcnexoB, cpequ nose: 
HbIX 2KHBOTHbIX 9KCHEPHMEHTAJIbHbIe MOJIMMJIONAbI MOJIYYeHbI MOKA TOJIbKO y 7} 
TOBOrO IWemKOMpsZa Bombyx mori L. (1-4, *). Maccopoe nomyyeHHe KOHCTaH’ 
HbIX TPHIMJIOHJHBIX H TeTPanJIOMHbIX POPM CTaJIO BOSMOXKHbIM Y TYTOBOFO Ile) 
KONpsa MOTOMY, YTO HX MOXKHO Pa3MHOKATb C MOMOLLbIO HCKYCCTBEHHOTO Mat 
TeHoreHesa. OyjHaKO MapTeHOreHeTHyeCKHe KJIOHbI COCTOAT H3 OJHUX CaMO! 
Y TYTOBOrO WeIKONpAa HETPYAHO NOMYYHTh TeTpanOu“yOB o6oero NMOWé 
Tem He MeHee BbIBeseHHe OOOeNOON TeTPanJIOHAHOH pacbl WIM JIMHHH JO CH 
NOp OKa3bIBaJIOCb HEOCYLICCTBHMbIM, TaK KaK 4f-CaMKH HOPM@JIbHO MIOJOBHTE 
a 4n-caMIbl NOJIHOCTHIO OecJIOLHbI. OHO M3 HaHOolee BEPOATHBIX IIPHUHH HU 
CTePHJIbHOCTH ABJIAeCTCH HapylleHHe cnepMaToreHe3a B pe3yJIbTaTe HepelKO 
NOJIMBaJICHTHOH KOHbIOralHH TOMOJIOPHYHBIX XpoMocoM. PaGoTbI Ha pacTeHHA 
MOKa3bIBaIOT, YTO CTePHJIbHOCTb 9STOFO pola MO*KeT ObITb Mpeosoena, ecI 
TeTpalOHJHA NOyyeHa Ha Oa3e THOpHAHOTO TeHOTHNa WIM aMbu_UnOUAUI 
B mocmequeM Cylyyae Ba XPOMOCOMHBIX HaOopa MpHHaexaT OMHOM pace un 
Buy, a (Ba — [pyromy, H KOHBbiOralluA UeT JMWb MeKAy BNOMHeE HeHTH 
HbIMM TOMOJIOraMH, T. €. TOJIbKO MomapHo. Ha ocHoBe MexKBUAOBOH rHopusUs: 
IMM JOMallHero TYTOBOrO WelKONpsaga B. mori L. c quKuM BugoM B. mand: 
tina Moore MoxkHO paCCUHTHIBATh NOYYHTh aMuyunONAOB B pose Bomby; 
HB 9TOM CJlyyae He HCKJIOYeEHO, YTO CaMI[bI-aMPUANMIOUALI OKaKyTCA MOK 
BUTBIMH. JIA pelleHua STON 3aayH BOSMOXeH CeLyIOWN nyTh. Terpansoy; 
HbIX CaMOK B. mori Hy2KHO CKpecTuTb c camijamMH B. mandarina. B pesyaptai 
nowlyyaTcA TpuMIOHAHbIe ocoOn 2n mori + ln mandarina. Stu TpunsoMzE 
CaMI{bl H CAaMKH, KaK 9TO OOBIUHO ObIBaeT M KaK 9TO MMECT MECTO Y aYTOTPHMO! 
JOB, JOJI*KHBbI ObITh aOCOJIOTHO cTepHbHbIMH (1, 7). Or HHX MOKHO HaeaTHC 
MOJIYYHTb MOTOMCTBO TOJIbKO MyTe€M HCKYyCCTBeHHOrO mapTeHoreHesa. YCT; 
HOBJIeHO Jaee (*), YTO MapTeHoreHeTHyecKHe 3n-camKuH B. mori B oTmudHe ¢ 
MOJIHOCTbIO CTEPHJIbHBIX 3f-CaMOK, NOJYYeHHbIX CKPellMBaHHem Q4n X G21 
YaCTHYHO MIONOBUTHI. Jle0 B TOM, 4TO BCENCTBHe COMATHYeCCKOH NOMMMIONT) 
3al\HH OHH YacTO ObIBalOT XHMePHBIMH H HapAY C OBOLLMTAaMH 3n OOpa3yIoT OB 
WHT 62. OTH MOCMeLHMe, KaK YETHO MOVIMMIONZHbIe, COCOOHBI K HOPMaJIbHON 
MeHos3y MH Mocue JByX JeleHHH CO3peBaHHA OOPasyIOT TPHIONAHbIe AMeKIETK! 
KOTOPbI€ MPH ONMOAOTBOPeHHH FalJIOMLHbIMH CNEPMUAMM JlaloT Hayao OGoen 
JIbIMH TeTpanoujamu (*,*). Een y rHOpHaHBlx MapTenoreneruyeckuX TPUMO! 
nop 2n mori + 1a mandarina oKaxyTca Te xe cBOlicTBa, 4TO Hy ayT 
TpunwonzoB B. mori, To ckpeujuBaHHe c camuamu B. mandarina JomxKHO a’ 
Hayao TeTpanlouaM OOoero Moma, KOTOPEIe GyLyT OOMalaTb AByMA HaGopan 
xpomocom B. mori u aByma — B. mandarina, vt. e. 6OyayT amduqunuo; 
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mu. J[unmougHoe yuc0 xpomocom y B. mori u B. mandarina yccypHuckon, 
TakxKe, M0-BHMMOMy, HM Wanxalickoi pac paBHo 56 (°). 

Bpweyenve oOoenoo nio_oBuTO TerpanonAHOLi Ppacbl, NMOMHMO o4eBHI- 
pro TeopeTHYeCKOrO HHTepeca, MOFVIO Obl OTKPLITh HEKOTOPHIe MepCneKTHBbI 
A C@JIEKIMOHHOH mpakTHKH. 

GJeCh COOOMIAIOTCA PesyJIbTATHI NepBoro aTana pa6orTH, OCYIeCTBJICHHOTO 
sToMy many B 1957 — 1959 rr.,— nonyuenue TpunioM_HEIX rHOpHyOB u 
Pa3MHOXKeHHe MOcpexcTBOM Tepmuyec- 
ro NapTeHoreHesa. e 
UcxoqubimM MaTepvanoM nocayxni 
MKH B. mori u3 AByXx TeTpansougHBIX 
OHOBOJIbTHHHDIX NapTeHoreHeTHyecKUX 
JOHOB 4 n 17, 4 n 22 uweamunB. man- 60 
qpina yecypuiickoH uw WwaHxalicKol pac 


, 8), 50 

_ Terpansonyuble CaMKH BeceHHel reHe- | D 

auuu B. mori cnapHBaucb B MapJeBbIx eae 
g0IATopax c camuamu B. mandarina.B | S ah 

957 YT. MCNOMb30BaIMCb CaMILbI yccypuii- = aS 

KOH M WaHxalickoli pac, a B 1958 r. yc- S840 SG 

YPUHUIbI MH MeTHCbI NepBok reHepalun, m0- s S | 
YYeHHbIe OT CkpellluBanua yecypuuckon § § > GGG 

| WaHXalicKoi pac. = y Wan 


Beero B 1957 u 1958 rr. or cKpemu- 
anuaQ 42 8B. mori X oO 2n B. man- 
larina Ob1I0 NoswyyeHO 103 KnaqKu (39 B 
957 r.u77 B 1958 r.). Knanku uHKy6u- 20 
OBaIHCb MO OTeNbHOCTH. PesysbTaTbI 
KpelluBaHHH pa3sHoro Tuna B 1957 u 
958 rr. CXOJHBI, MOSTOMy OyAyT MpHBee- 
(bl TOJIbKO CYMMapHble JaHHbIe MC BCeMy 
larepHaJly. 

CpeqHee YHCJIO AHI, B KJIaKe paBuo 31 | 
mpegetnt 30 — 561). Ilpomentsi Bpixoya 0 S i 
MIPCNeIAIHCh OTHECeHHEM 4MCIIa ryceHHY 20 40 60 % 
 o6mleMy 4HCTY AM. Bpixoy ryceHHl Ko- 4eix0d ———>- 
eOetca oT 2,0 go 84,0%. HavOonputee pyc. 1, Pacnpeenenne Tpunnougustx 
McNO KslaqoK MuMeeT BbIxo, 10 — 30%. xaagox mo nponenty pasBuBUIMxca AMI 
JPeAHHH MpoWeHT BbIXOJa MO BCeM CKpe- SEM sas napTeHonehene aay 
(MBaHHAM COCTABJIACT 27,9: 4 otis Perea Tel, 

TlonwKeHHbIM BbIXOJ, TyCeHHIL H3 Te- 

PanJIOMAHEIX AHI,  ONJIOJOTBOPeCHHbIX 

OPMaJIbHEIM CriepMueM, HaGsIOZaJICA MB CKpellMBaHUAX BHYTPU Buya B. mori. 
peqHHM MpOWeHT BHIXOJa TyceHHI, NO paHee OMYOJIMKOBaHHBIM JaHHBIM (2): 
ocrapu 76 — 77% xk OOuleMy 4HCJIY AWW. OTO CBA3AHO C TEM, 4TO 47-CaMKU 
TKA[bIBalOT HEKOTOPOe KOJIHYECTBO HEMOMHOWECHHBIX AOOPTHBHBIX Auu. B cKpe- 
IuBanuax Q 4n mori X oi 2n mandarina npowenT BbIxofa TyceHul, mep- 
MYHBIX TPHMIOMAOB elle HUE (27,9%). Tako HusKHii BbIXOJl, HECOMHEHHO, 
OYCNOBeH He TOJbKO aOOPTHBHOCTHIO H3BECTHOH YaCTH AMI, HO H MexKBHO- 
oii rHOpu_usalluelt, KOTOpaA CONpOBO*RAaeTCA HEKOTOPHIM MOHHXKECHHeM Tpo- 
eCHTa OMIOJOTBOPeHHs. 

Visecruo (°), uro JUKOrO WeKOMpAAa HW MOJLyKPOBHEIX PHOPHOB AMKOTO H 
OMALIHeFo Ie KOMP AOB He yaeTCA YCIeWHO BOCIIMTHIBaTh B YEPBOBOAHbIE H3-3a 
adouleBaHHa *KemTyXol. BoAbHble BLIKOPMKH B MapJeBbIX H3OATOPax Hemocpel- 
TBCHHO Ha JlepeBbAX BCerya Mpoxo_uin ycrewnee. Tpunnonquble MexBH]O- 
ble THOPUbI COMep2xKAaT TOMbKO */; «KPOBH» LMKOTO BUA. MoxkHo 6biI0 2*KaTb, 
TO OHH OKaxkyTCaA CMOCOOHBIMH Ge360le3HeHHO MepeHOCHTh OODINHBIH AIA 
. mori pexum yeppoBogHuH. Tlostomy ofHa NapTHs ryCeHUl, KOpMM1aCb B Mapvie- 
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BbIX H30JIATOPax HeMOCpeACTBeHHO Ha JepeBbAX, a Apyrasd, KaKM JOMALINY 
We KOMP AL, BYepBOBOAHE. BaSouleBaHHe KYJITYXOH HaGOJaOcb BKOHe V BaF 
pacta B OGeHX MapTHAX, HO OCOOeHHO CHJIbHO OT Hee NOCTpayaM ryCeHuIpl, By 
pallleHHble B yepBoBosHe. Cpequ Hux oT 554 ryceHul, V Bospacta OpiI0 NOI 
yeHO JIMWb 313 KoKOHOB (56,5%), Torga Kak U3 987 «BOJIbHbIX» ryCeHHI, TO] 
»Ke BO3PaCTa 3aBHJIM KOKOHbI 787 (79,7%). PH6eb OT %KEeTYXU BO BpeMsA HH 
(bo3a TakxKe Obila Oombulel np KOMHAaTHOH BHIKOpMKe (68,1% nporuB 30,3; 
cpeqH «BOJIbHbIX»). TakHM oOOpa30M, BCe MIpHBeeHHbIe MaTepHavIbl yoexk ak} 
B TOM, UTO H TpuMIONANbIe THOpHyAbI c 4/3 «{HKOH KPOBM» Jy4ile BOCIMTHIB} 
IOTCA B YCJIOBUAX BOJIbHOM BLIKOpMKH. Ilostomys 1959 r. Bce ryCceHHIbI BbIKAap}} 
JIMBaJIMCb B MapJIeBLIX H30/IATOpax Ha JepeBbaAx. IIpu 9Tom us 944 rycenyt 
V spospacta 6pbl0 nomyyeHo 724 koxona. V3 nux 278 noru6u Bo Bpen 
HUM(o3a. 

[vHOpusHble caMitbl Bcex rpymn cKpeulMBaHusA (251 us 267 B 1958 r. u BE 
194 B 1959 r.) Oblmu clapeHbI C AHNMOMAHbIMH CAaMKaMH JIA MOATBEp XK eHHA ¥ 
Tpunsonquoctu. Hu ofHa camKa u3 445 He Gpia onsmogoTBOpeHa. Bce cKp) 
ULCHHbIe CaMI[bI OKa3aJIMCb GOeCIHJIOHbIMH, T. €. TPHMJIOMAHbIMH. TakuM Ol 
Ppa30M, MO2%KHO He COMHEBATLCA, YTO H BCe CAMKM — CECTPbI MPOBePeHHbIX Cad 
I0OB — JlelicTBUTeIbHO Obi TPHMJIONAHbIMH. HeonwoqOTBOpeHHble Alla STH 
Ne€PBUYHIX TPHMOUAHBIX CAMOK ObWIH HSB/IeYeHbI H3 AMeBOLOB HM MpOaKTHBY 
PpOBaHBI pH TeX %Ke YCJIOBHAX, UTO HM pena TYTOBOFO WeKONpsALa, T. e. MP 
Temnepatype 46° B Teuenve 18 mun. (7,”). | 

B 1958 r. 6bi0 usBseueHo 280 Kaagox. M3 Hux YacTb aKTHBUPOBasac 
MOOJMHOUKe, YaCTh Oblia OObeWMHeEHA B cMecH NO 2 — 5 KNaqOK B KamKOL 
Bceero mojyunmocb 114 cmecew u Ksagox. B 1959 r. Bce 252 u3B1eueHHb 
KaKH ObWIH MpOaKTHBMpPOBaHbI NO OTJeJIbHOCTH. CpeqHHH pa3Mep KJlayKI 
BbIUHCJICHHbIM MO JaHHbIM 1959 r., paBen 371, npenxent Bapualnn 53 — 717 aut 

Bes akTHBUpOBaHHad PpeHa Oblla NpOcuuTaHa c yyeTOM OOmero "NCA AM 
B KJlay\Ke WIM CMeCH KJlaOK, UHCJIa MpaBHJIbHO MHPMeCHTHPOBaHHbIX HM YNCH 
aOOPTHBHBIX HeOpasBUTHIX AHI, XAPAKTePHbIX JIA KNaOK TPHMJIOHTHBIX Cé 
MOK. AOopTHBHbIe Alilla COCTaBHJIH B cpeqHeM 3 — 6% kK OOmleMy “HCY AuI 
B oTjebHbIxX cilyyadtX UX Oblo MHOrO (go 30 — 45%) umu He G6nIIO BOBCE 
Panee Obli0 NoKasaHoO (7), YTO y aYTOTPHMNONAOB STH WHpbI ropa3syo BBILL 
B cpeqHeM MpoleHT aOopTHBHbIX AHI y HUX coctaBsiaeT 14,5% pH MakCcl 
mMyMe 60% (?). KaaqKu rHOpHqHbIx TpHMIONJOB 10 CpaBHeHHIO C ayTOTPHIO! 
WaMu Cosepxar OovIbllee YHCIO HOPMAJIDHBIX AHI, H, CIE OBATebHO, BHUX MOXKH 
OxKMaTb HW Ooulee ycneWHOrO BbIXOJa NapTeHOreHeTHYeCKHX JIMUMHOK. 

IIpomeHT AWM, pasBUBLINXCA JO NMIMeHTAaLMH Ceposbl, y THOpHAHbIX TPUI 
JIOHJOB 3HaYHTeJIbHO Bblllie, ueM y ayTOTpHNoN0B (puc. | a). Y nepBp 
HanOoIblllee YHCIO KMaOK MHIMeHTHPOBaocb B mpefenax 60 — 80%, a 
BTOPbIX B Mpegenax 0 — 5%. Tlocnequne Wu*pb! B3ATHI M3 MaTepuasOB, onyOul 
KOBaHHbIX paHee (?). CpeqHni NpOWeHT MMTMeHTAaMH THOpHAHHIX TPUMIONAC 
cocTaBiseT 61,4%. 

Bpixo JIMYMHOK MepBHUHHIX MapTeHOreHeTHYeCKHX TPUMIOKAOB MOKA NOW 
YeH TOJIbKO H3 TpeHbl, AaKTHBUpOBaHHo B 1958 r. V3 114 axTuBupoBaHHs 
mpoO rpeHbl (OTLEbHBIX KaOK MH CMecel KaOK) BbIXO ryCeHHIL MMe Mec’ 
B 84 (73,7%), Tora Kak y ayTotpunsougzos B. mori (2) TompKo B 38 KmalKe 
uz 115 (33,0%). Ha puc. 1 6 cpaBHuBaetca BbIXO, napTeHoreHeTuyecKe 
ryCeHHl| B NIpOleHTax K OOimemy uucy au B 114 npobax ruOpug_HEIx TpuMO: 
qoB MB 115 Knaqkax mapTenorenetTuyeckux ayToTpunso“zos B. mori. Y ne 
BUYHBIX AayTOTPHIVIOMJOB BbIXOA ryceHUll cBbIe 10% BeTpeyaeTcA OUeHb pedK 
OObIYHO OH KOJeGeTCA B Mpeqenax 0 —5%. Y ruOpuqubix nepBHyHEIx Tpu 
AOHLOB mpumMepHo 40% KaaqoK MMeIoT BEIXoA rycen 10 — 40%. B onuc 
Klaqke OH Joctur 63%. 

TakuM OOpa30M, rHOpHAHbIe TPUMVIOUAbI OOaaloT 3HAYHTeEMbHO GombILE 
CMOcoOHOCTbIO K TlepBHYHOMY MapTeHoreHesy, uemM ayTOoTpunuougE B. mol 
STO corulacyeTcs C TEM, UTO HaGvOJaOCcb panee Npu cpaBHeHUH TemMlepaTypHO 
NapTeHorenesa y YHCTHIX BHLOB B. mori u B. mandarina, c oqHOw cTopoHHt, 
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4 Yee 

4," 
ruOpugop F, —c ypyrofi, u 3acny2Knpaer Oo/bWIOrO BHUMAaHNA B CBA3H 
HacTo OOcyKaeMbIM H 0 CHX NOP He BIOJIHE ACHBIM BOMPOCoM O CBASH MexKLY 
OpuszusalveH Mu nepTenorenesom (1,4). CpaBHHM MpoleHTH BBbIXOJa JH- H 
MMJIOMAHbIX Me€PBHYHbIX MapTeHoreneTHyecKUXx rycenuy, B. mori, B. manda- 
a M ruOpugop F, B. mandarina x B. mori (matepuambl mo ycnemtHocTH 
MJIOHAHOTO BHYTPHBUAOBOTO UM PHOpHAHOrO NapTeHorenesa (MPOWeHThI BLIXOMa) 


ATHI hee (*), a WaHHbIe 06 ycnewHocTH nNapTreHoreHesa y ayTOTPHMO“- 
B 3 : 


Aunaoune 


B. mori == 0 


3 
B. mandarina 0,5—41 5% 
dn mandarina + 41” mori 25,0% 
: Tpunaougu 
B. mori 0,6% 
2n mori -+ 1n mandarina 8,1% 


Kak culefqyeT U3 NpHBeeHHbIX JaHHbIX, THOpuAMsalluA OnaronpuarcrByer 
CMelIHOCTH TemMMepaTypHoro MapTeHoreHe3a H Y AMMJIOMAHbIX, H Y TPuNMIONZ- 
BIX rHOpugoB. Beixoy ryceHul, THOPHAHLIX TPHMIONAOB 3HAYHTeIbHO MpeBbl- 
IaeT HE TOJIbKO BbIXOX ayTOTPHMVJIOHAOB, HO HM BbIXOA NMe€pBUYHBIX MapTenore- 
eTHYCCKUHX JMMIOWOB YMCTHIX BUfZOB B. mori u B. mandarina. 

Bce rHOpHyuble mapTenoreHeTuyeckHe TPHMIOHAb, KaK HW OKMMLaOCb, 
Ka3aJIHCb CaMKaMH. OHH ObIIM Mesibye H CulaOee TPHNION OB, NOY 4eHHbIX MyTeM 
KPeUlHBaHHA TETPAaJIOMAHbIX CAMOK C JHMIOUAHbIMH CaMUaMH, YTO OTMeaOCb 
aHee H JIA ayTOTpHnIONZOB (*,*). BariKOpMKa NPOBOAMaCb TOKO Ha JIepeBbsAx, 
Ya Obwio BEIcaxKeHO 2788 sHunHOK | Bo3pacta. OcHOBHax Macca 3THX ryce- 
‘Ml, MorvOsia, 10 BceH BeposTHOcTH, B I x%e BO3pacTe, KaK 3TO HaOMOMaOCcb HU 

mapTeHoreHeTHyeCKHX ayToTpHnouz0B. B IV—V psospacte xeTyXOH 60- 
JIM TOJIbKO eMHHUHbIe OcoOH. Or 338 ryceHuy V Bospacta Obi CoOpaH 331 Ko- 
oH. Ha cTaquu kyKkOJIKH nornOso Bcero 48 oco6bel. 

Kaanku 30 nmapTreHoreHernyecKHx Oa6ouek ObIH H3BJICUeHbI H MpOakTHBH- 
OBaHbI JIA pempoykKWHH THOPHAHLIX TPHMIONAOB HU NOJyYeHHA rHOpHAHbIX 
PHMJIOHAHbIX KJIOHOB. OCHOBHOH 2Ke MaTepHasl (251 3n-camMKa) Obl HCMONb30- 
aH JIA CKpellM@BaHua c camyjamu B. mandarina. Ec ckpeuleHuble HaMH map- 
CHOTPHIMIONAbI OGNalaloT TeEMH %Ke CBOHCTBAMH, 4TO H MapTeHoreHeTHyeckHe 
yTotpunougy B. mori, T. €. ec cpeqH HMX MMEWOTCA XMMepHble OcoOu 
wna 3n + 6n, TO OHH JOJKHDbI ObITb YAaCTHUHO MJIOAOBUMTHIMH 3a CUeT TeKCa- 
JIOMHbIX OBOILHTOB, H B OM2KaIIeM MOKOJICHHH HaMH JOJIKHbI ObITb MOLY UeHbI 
MOULMNNIONEbI OOoero moma co cTpykTypoH 2n mori + 2n mandarina. 
[cbITaHHe MMIOLOBMTOCTH amMUAMMIONAHbIX CaMIlOB acT OTBeT Ha BOTIpoc O 
O3MOXKHOCTH MpeosOJeHHA MYXCKOH CTePHJIbHOCTH TeTpanOM“AOB TyTOBOTO 
IeMKONMpAa TaKHM %Ke NWYT€M, KaKHM 9TO YaCTO JOCTHraeTcA y pacTeHUH, 


Viuctutyt mopdosorun x%uBoTHBIxX uM. A. H. Cepepyosa Ilocrynuso 
Axayemun HayK CCCP 15 I 1960 
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Jloxnagn Arxagemun nayk CCCP 
1960. Tom 131, Ni 6 


A. T. )KOFOJIEB 


CBETOBbIE JIOBYWIKH KAK METOJ, H3Y4EHHNA KPOBOCOCYLIH3| 
JIBYKPbIJIbIX B YCJIOBMAX CPEAMHEM A3HH 


(ITpedcmaeaeno axademuxom E. H. Iaeaoecxum 13 I 1960) 


B nocaequve roybl B CoBeTcKOM Corse CTaJl IPHMeHATbCH PacnpocTpaHe 
HbI 3a pyO@xKOM cmoco6 cOopa KpOBOCOCYyIMMX TBYKPbWIbIX (KOMapoB — Cul 
cidae u MoKperos — Culicoides) mpu nomMomiM cBeTOBIX oBywexK (*~*). B pa 
JIMYHBIX reorpapHyecKHX 30HAX 3TOT METOL WaeT PasHble Pe3yJIbTaTHI. 

Jlerom 1959 r. B Cpequelt A3HH MBI MCIBITHIBAJIM IpHTOAHOCTb TaKHX JOBYINE 
iad COopa He TOJbKO KOMapOB HM MOKpellOB, HO H MocKuToB — Phlebotomu: 
Pa6ota npoBpogunach c 9 VI no 2 IX ua Tepputopun Mappilickot 06. Typ 
MeHcKoli CCP B GacceliHax pp. Mypra6a u TegoKena, a TakxKe B TycTblHe Kapé 
KyMbl MexKy STHMH pekamu. IIpuMeHsNcb CBeTOBBIe JIOBYIUIKH C 3aCaCbIBaroullHl 
yceTpolicTBom (*,°). Hacekomple, MpHBsIeYeHHbIe CBETOM, MPH MOMOLMIM BeHTHJIA 
TOpa YBJIeKaJIMCb B IIPHe€MHHK, rye HX yOuBasH xmopodopmom. McnpirpiBasuc 
H€CKOJIbKO HCTOUHNKOB cBeta *. Jit CpaBHeHHA OMHOBPeMeHHO easIMcb COOP! 
KPOBOCOCYIMMX JBYKPbIIbIX JPyPHMU, XOPOWO H3BECTHBIMH cnocoOaMH (Ha JIMM 
Kyl0 OyMary, I1poOupKaMH, YYeTHBIM KOJIOKOJIOM). 3a BpeMA paOoTHl ObIIO BBIJIOB 
meHo Ooulee 180 THIc. KoMapos, 37 THIc. MoKpelloB H 10 THIC. MocKuToB. Mcupita 
HH CBETOBBIX JIOBYIWeK MPOM3BOAHOCh B NaHAWapTax pasIMYHOrO Tua: B Mec 
YaHOH HM TIMHHCTOH MYCTHIHe, B WONMHAX PeK C KYJIBTYPHOM PaCTHTe/IbHOCTHEC 
TyraAMH Hu OoslOTaMH. 

IIpu HH3KOH YHCJICHHOCTH MOCKHTOB B uloHe (0,2 — 0,6 Ha OJWH JuCT THN 
KOH OyMarH 3a HOUb) B CBETOBYIO JIOBYLIKy 3a 30 MHH. nonagano 5 — | 
HaceKOMBIX. B ulome cOopbl HX HayadH BOspacTaTb. Hau6ombulee KOJIMUeCTB 
MOCKHTOB ObWIO OOHapy2KeHO B aBrycTe B 20 KM ceBepo-3amamqHee r. Cepaxce 
STOT paHOH ABJIACTCA OYATOM KOKHOrO MeluIMaHHvosa. Ha6sofeHuA MpOnsBC 
TWIMCb 3feCb Ha YUACTKe JIECCOBOH MYCTHIHH, KOTOPbIN MPHMbIKaJI K MOKPbITO 
TaMapHCKO-TONOJEBbIMH TYraAMH Jone p. TemKena. Ha mucTHI WuNKOM OyMare 
PpasBellleHHbIe Ha BEICOTe 80 CM OT 3eMJIH, IPH OTCYTCTBHM BeTpa Monasaso Ti 
4 — 8 MOCKHTOB 3a HOUb, a 3 HOP OobWO MecuanKu (Rhombomys opimt 
Licht.) ux BblaBIMBaOcb UHOrya JO HECKOJIBKUX COT Ha OJMH JIHCT. CpeqHH 
cOOp JIOBYIUKOH B STHX ycNoBUAX cocTaBAa 250, a MakKCHMaJIbHbIH 700 MOCKI 
TOB 3a 30 MuH. B cOopax o6ouMH MeToyamu mpeobsaqam Phlebotomus paratas 
Scop. B j~pyrux myHKTax Ha cBeT sleremH Takxe Ph. arpaklensis Perf., Pt 
chinensis Newst., Ph. alexandri Sint., Ph. caucasicus Marz., Ph. andrejev 
Shak. JlopymKu BKmoyanucb uepes 30 MHH. nocme 3axoqa comuija. Camb 
OobuINe COOpE! ObWIM NomyYeHI B Mepuog oT 22 yo 24 uac. B 9TH YaCbI OTM 
yasIOCb HM HavOovlee CHJIbHOe HallaeHWe MOCKHTOB Ha UeOBeKa. 

CBeqeHusa 0 MoKpemax Cpemueli Asuu HepemuKn (°), Usygenue srux 2BYKpE 
JIbIX 3aTPYMHACTCA TEM, YTO B YCJIOBHAX HeBbICOKOM YMCICHHOCTH JlasieKO 
Bcerla yaeTcA OOHAPYXKHTb HX KaKMMH-M6O ApyruMu cnocobaMH, KpoOMe C6 
POB Ha CBET, a STOT METO] HEOCTATOYHO paspaboTaH H MpHMeHAeTCSH elle pelK 


* TlpH ynomunaHun BTeKcTe O COopax JOByWIKOM 6e3 yKa3aHuA HCTOUHMKa cBeTAa noyzpas 
MepaeTCA JOByIKka c pryTHOK mamnok TIPK-4. 
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‘CBeTOBbIe JIOBYIUKH OKa3aIHCb HaWJIYYIHM MeTOJOM cOopa MOKperoB. 
JIbKO C HX MOMOMIbIO yalOCb YCTaHOBUTh HasIM4yNe ABYKPbIIbIX STOO posta. 
BCeX MYHKTaX paOoTbl — Ha TeppuTopuu cemM palionos MappilicKoH O6v1. 
44 CBCT MOKPENOB OTJaBJIMBaJIM BCer a B COTHH UH THICAYH pas Ooubllle, YEM Apy- 
Mn cnoco6amu. B Mypra6cxom u TegxKeHcKOM Oa3Hcax B CBETOBYIO JIOBYWIKY 
BINHO MOMAaLasIO OT HECKOJIBKUX JCCATKOB JO HECKOJIbKHX COTEH MOKPeILOB 3a: 
MHH. (MaKCHMaJIbHbIi COop 2640). B nycTHie MOKpel{bI BCTPevaJIHCb B MeHb- 
eM KOvIHYeCTBe. 3a 30 MHH. yaBasocb co6paTe 20 — 30 moxpeyos (MaKCH- 
ym 80). Uacro cOopy KposococymHx ABYKPbIIbIX 30ecb Melia Berep. B 0a3u- 
X NOM 3al[MTOH PacTHTeIbHOCTH HAM CTPOeHHMi BAMAHHe BeTPa CKa3bIBasOCb. 
eHble. CHHXKAaINCb COOPbI JIOBYLIKaMM HM pH cBeTe JIVHEI. 


Ta6dauna 1 


as 


| Tosewuee C HaJIMuveM C KpOBbIO U3Me- Bes KpoBH, Co 

. 06 4 KpacHOH KpOBU HeHHOrO I[BeTa 3peJIbIMH AKAM 
| ujee 

| pos 4HCJIO 

| a6c. % a6c. o% a6c. % a6c. % 


hlebotomus} 5091 1612 | Olid, 40 


aoe 0,8 3182 62,5 297 5,0 
‘ulicoides 5968 1932 | 32,3 0 0 3416 07,4 620 10,3 
2 1743 24,8 135 Ve) 


ulicidae 7026 9010 | 71,3 138 


V3 9 naiieHHbix BUJOB MOKpelOB HavOoslee pacnpocTpaHeHHbIMH ABI AIOTCA: 
julicoides puncticollis Beck., C. schultzei End. B patione Cepaxca (gomuHa 
. TemoKeH) npeo6agaer C. turkmenicus Gutz. 

KOMapOB B 3HaYHTEJIbBHOM KOJIMYECTBE YaJIOCb OOHAPYXKUTb JIMUIb Ha GOOTE- 
- KAMBILUOM B 8 KM ceBepHee r. Mosorauu, re on coctaBaanu oT 40 go 99%. 
sCEX JIETEBIIMX Ha CBeT HaceKoMEIX. IIpeo6magan Aédes caspius caspius (98%). 
JanOoulee HHTCHCHBHOE eFo HallajyleHHe, NO JAHHBIM yyeTa KOJIOKOJIOM, COBMayaJo 
O BPeMeHeM HaHOoblUlero WeTa Ha CBeT. OHO HaudHHaJOCb yepes yac Noce- 
axOja COMHIUa HW MpOAOMKas0cb Oo 22 — 24 uac. MakcuMaJIbHbIM COop JIOBYLIKON 
a 5 MHH. B HioHe cocTaBH 12 500 KoMapoB, KooKo0mM — 360. CpeqHHe 
OOPbl STHMH MeTOZaMH B UlOJle ObWIH, COOTBETCTBeHHO, 1000 u 25 KoMapoB. 

CaMkH MOCKHTOB HM MOKpellOB MonayaJiM B CBeTOBbIe JIOBYIUKH Yallle BCero- 
[a MIPOMeKYTOUHBIX cTaMAX MuMleBapeHua (Tab. 1). Tomoqubrx Obio nourH 
IBOe MeHblue. Co cBexKeH KPOBbIO HX OTJABJIMBaJIOCb CMHUIUbI. Cpeyqd CaMoK. 
<OMapOB, COOPaHHbIX JIOBYWUKaMH, Mpeobsayatu rosnoguble. Ux Opiio OobUIMH- 
TBO H B COopax cauxom. IIpu c6ope mMockuTos Ha sIMyaKH 80% caMOoK cocTaB- 
[AJIH He MHBIUHe KPOBH. CyleqOBaTeIbHO, MpeCHMYULECTBCHHOLO MIPHBJIeYeHHA CBe- 
OM TOJIOJMHbIX CaMOK MOCKHTOB, KaK 3TO Ha6sogasocb T. VM. Jteprauesoni (’),. 
ie OTMe4EHO. 

B s0BylikaxX MpuMeHanach pTyTHaa samna IIPK-4, sekTpojaMubl pasHoHn. 
fOWHOCTH, aBTO- HW BeNodaphl. Jl1a cpaBHeHHA OJHOBPeMEHHO BKJIOUAJIHCh Be: 
IMHAKOBBbIe JIOBYIUKH C pasHbIMH HCTOUHMKaMH cpetTa. Iloce Kawkoro yyeTa UX. 
feHAIM Mectamu. IIpopezeno 480 Takux ombiTros. PryTHas Jama JelCTBOBaJa 
WJIbHee SJIeKTPOMaMM MoltHOcTHIO Zo 500 Br. ABTo- uM Beloapbl c JaMmouKon. 
0x21 Br (12 B), HampaBnad nyyOK JyueH Ha 3HayHTebHOe paccTOAHHe, 
IDHBJICKaJIH HaCeKOMBIX He cCJla6ee aieKTpOJammb! B 400 BT. 

Visyyuasocb BJIMAHHe Ha HaCeKOMBIX OTJCIbHbIX YaCTeH CMeKTPpa HEKOTOPbIX 
ICTOUHHKOB cBetTa. Jd STOTO Jamia MOMelalacb B PyTIAP H3 cHellHaIbHOrO 
TeKIa, KOTOPOe MponycKaloO JIyYH TOKO ONpeseeHHOH OOAaCTH cleKTpa. 
Jan6onee CHIbHO IIPHBJeKalOT KPOBOCOCYIMMX JBYKPbWWIbIX YIbTpapuoeroBble - 
| CHHe-3eleHbIe yun. JlelicrBue PTYTHOH JIaMMbl He CHWKaslOCcb PULTpaMU 
YBC-1 u Y@C-3, KoToppie saylep2xKuBaIOT OOMbINyIO YaCTb BHAMMBIX JyyeH U 
IPONyCKalor YAbTpacvoeroBle. QeKTPOMAaMMb! C PusbTpamu C3C-8 u C3C-16,. 
BICIAIOMLMMH CHHe-3eIeHyIO OGIaCTb CIeKTpa, MpHBeKaIH KPOBOCOCYIIHX. 
BYKPbIJIbIX B TAKOM Ke CTeMeHH, Kak H 6€3 PULTPOB. Kpacupiit dusbTp KC-2: 
e3KO CHHKaJl JeHCTBHe STHX J1aMM. 
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B 3aBHCHMOCTH OT YHCJIGEHHOCTH HaC€KOMBIX H MpOMOJMKHTEIbHOCTH y4eTC 
B JIOByIUKax HanOouee WesecooOpasHO MpHMeHAT JIeEKTpOMamMbl 25 — 400 t 
Mu pTyTHble Jamnpt TIPK-4. IIpH nuranuu TOKOM OT aKKyMyJIATOpa JIyuLHe pi 
3YJIbTaTbI JlaeT BemOdapa c samnouKoH 50 X 21 Br (12 B). 

B ycnopuax Cpequet A3HH CBeTOBBIe JIOBYLUIKH C YCIMe€XOM MOryT IIpHMeHATI 
CA, Hapaay c ApyruMu cnocobamy, AIA COOpa MOCKHTOB, a TaK»Ke KOMAapO} 
yaCbl HaHOOJIbUIel AKTHBHOCTH UX, OlaroqapA BbICOKOH TeMMepatype, MpHxc 
ATCA 3eCb Ha TEMHOe BPeMA CYTOK. | 

Jia cOopa MOKPellOB CBETOBbI€ JIOBYWIKH ABJIAIOTCA HaWJIyULHM MeTOON 
KOTOPHIH MO3BOIAeT B KOPOTKOe BpeMA COOHPATb HX B 3HAYHTEJIbHO OOIbIUe 
KOJIHUeCTBE, YEM JPyrHMH cmocoOaMu. 


Tloctynuso 
1 I 1960 


UHMTHPOBAHHAA JIMTEPATYPA 


1k. A. Bpees, Jlepatoe copemjaHve mo Mapa3svTon. mpo6m., Te3. jOoKs., 195E 
2E.A.Tloroguua,B.M.Cagdba Hosa, 300n. xypH., 36,6 (1957). *K.A.Bpeer 
TJapasutonoruy. c6opx., 18 (1958). *T. A. Ma3soxuuH-JTlopmuakoB, SxTomMonoruy 
o6o3p., 37, 2 (1958). * JI. T. )Koroaes, Oxntromosoruy. o6o3sp., 38, 4 (1959) 
6 A. B. Ty uwesBun4, Sxtomonorny. o603p., 38, 3 (1959). 7 T. WU. Teprauvesa, Men 


MapasHToO. H NapasuTapH. GosesHu, 28, 5 (1959). | 
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Wornsangn Axkagemun Hayk CCCP 
1960. Tom 131, Ne 6 


BHO®H3HKA 


B. Tf. KY JIMKOBA 


O NEPEMAYE CTPOHIMS-90 CAMKAMH KPbIC JETEHbILUIAM 
(ITpedcmaenexo akademuxom H. H. IImanseaysenom 380 XII 1959) 


PalMocTpoHuuh mpuHasiexkuT K OJHHM H3 HanOoulee BaXKHbIX C PpalHOTOK- 
‘AKOJIOFHYCCKOH TOUKH 3PeHHA SJICMeHTOB B OOUIeH Macce payMOaKTHBHbIX 3a- 
‘PASHCHHH Cpefbl OOMTAHHA XKMBOTHBIX H yeNOBeKa. 3a MOCcseqHee MecATUMeETHE 
[OBOJIbHO XOPOLIO, B OCOOeCHHOCTH Y MJICKONHTAIOWIHX, H3yYeHO pacnpepemeHue 
10 OpraHaM M BbIeeHve PAa HHKOPNOPHPOBaHHbIX PaHOH3OTONOB, B TOM 
iucule H cTponunsa ('). U3ygenne cyqbObl HHKOPMOpupOBaHHbIX pasMOu3s0TONOB 
IPCACTABJIACT HHTepec He TOJIbKO B Ka¥eCTBe HEMOCpeACTBeEHHOM OCHOBbI pafHo- 
‘OKCHKOJIOrHYeCKUX MPOrHO30B HM pacueTa JIOKaJIbHbIX 03. OHO HHTepecHO H 
 TOUKH 3peHHA OOuleH, OMoreoweHOOrMyecKOH MH OMOreoxHMHMYeCKON MpoOOMeMBI 
) paclipeAeseHHH, MHIpallHH WH KOHICHTPalHN H3yyaTeeH NO pa3/IMUHbIM 2KH- 
sbIM H KOCHbIM KOMMOHCHTaM OKpyxXKalowleH Hac npHpogn (*). Mcxoaa u3 3sTHXx 
O4eCK 3PCHHA (PpaMHOTOKCHKOJIOrMYeCKOH H OMOreoleHOMOrHyeCcKOH), MbI MpOBO- 
[MM B JOMOJIHCHHe K OOULMM OFIbITaM MO pacnpeesIeHHIO HV BBIJeJICHHIO BaxKHeH- 
HX HHKOPNOPHPOBaHHbIX MJICKOMMTAIOULMM H30TONOB H3y4yeHHe HX Mepesayu 
lepe3 MalleHTapHbili H MOJIOUHBIN Oapbepbl eTeHbiuam (**). 

B HacTosulen paOoTe NpHBOAATCA JaHHble MO HaKOMVJICHHIO H Nepemaye palHo- 
‘TDOHILMA B MOJIOKe KPBbIC, MO MOCTYNJICHHIO H30TOMAa B SMOPHOHOB H eTeHbIWeH 
3 3ABHCHMOCTH OT BPe€Me€HH HHKOpMopaluu ero CaMKaM, a TaKKe Pe3yJIbTAaTHl 
IPeeMeCHHA COJepXKaHHA PalMOCTPOHWMA B TpeX MOCeAYIOWWMX MOKOeHHAX 
)T CAMOK, KOTOPbIM OH BBOJMICA. 

Bce onbiTbl MpOBOLWIHCbh Ha OebIX Ma6opaTOpHbIX Kpblcax-caMKax. Sr%° 
3BOMMJICA OHOKPATHO, BHYTPHOPIOWIHHHO No 38u Cu Ha Kpbicy B (opwWe pacTBOp 
<mopuga crponuna. Ilocae ycTaHOBJIeHHA paqMOaKTMBHOFO paBHOBeCHA Mex Ty 
‘TPOHILHEM H ero JOYePHHM MpozyKToOM Y°? npoObl H3MepAJIHCb Ha CUeTHOK ycrTa- 
ioBkKe THMa B C FrOpH30HTaJIbHbIM CYCTYUHKOM. 


Ta6Osuua 1 


Konuentpauna Sr®° B MomoKe M TYIIKe KpbICAT B pa3Hoe BpeMA Nocse 
BHYTPHOplOWHHHOTO BBeJeHHA (B HMNYyJIbCaX B MHHYTY Ha 4 r cyxoro Beca) 


one KonuentTpanua Been Konuentpaiua 
nocwye nocvie 
TyuKkKa 6¢e3 eleHua ; ryuika 6e3 cpemuee 
ei MOJIOKO aeneenrets p pees a Sr MOJIOKO a ae B TYUKe 
4 yac 2690 40 40 4 neu» | 44060 5613 
4 yac. 46925 4250 \ 3 qn 1660 6665 5299 
6 uac. | 39225 1344 1297 || 5 anedi 700 5477 j 
8 qHeH 180 3134 


Kak Bpuguo u3 Tab. 1, yxKe vepes yac Nocwe BBezeHus Sr*? KOpMALLHM CaM 
(AM OH B 3€MCTHOM KOWIH¥eCTBe NOABJIAETCA B MOJIOKe, K 6 YaCy KOHUeHTpalua 
(BENMYMBACTCA MOUTH B 15 pa3, a B MOCMeAYIOWeEM PaqHOaKTHBHOCTb MOJIOKa 


4 JAH, Tt. 131, No6 1433 


Ta6Oauna 2 


Coyepxkanne Sr®° y moToMcTBa CaMoK Mocase BHYTPHOpOWHHHOTO BBeAeHHA 
(B TpoweHtax OT BBeJeHHOrO KOMHUeCTBA) 


Hopopox feHHbe KpbICATa 10-HeBHbIe KPbICATA 
BpeMsA BBexeHHA Pasnuna P 
Bina ae HCO % YHCAO % 

3a 50 gue go Havana | 
6epeMeHHOcTH 10 0,040-+40 , 0038 54 | 0,144+0,0078 | 0,104 | 0,0004 
B pasHple cpoKH Oepe- | 
Me€HHOCTH | 
1—16 PIS 0,29-+-0,019 WE 0, 88-40 , 025 0,59 0,0004 | 

17—19 16 2,04+-0, 187 Pgh 2,63-+0, 192 0,59 0,035 

20—22 14 3,86-+L0, 217 19 4, 69-40, 260 0,83 0,021 

Bo BpeMa nepgok Oepe- 

Me€HHOCTH * 28 0,054-L0 , 004 106 | 0,227-+-0,008 0,174 | 0,0004 . 


* TIpupezeHbl pe3ybTaTbI BTOPpOH OepeMeHHOCTH. 


pesko cHwxKaetca. (Jia H3MepeHHA PalWHOaKTHBHOCTH MOJIOKO H3BJIeKaMOCb H3 
*KelyyKa ReTenpiwek.) lapaniewbHO C yBeIHYeCHHeEM KOHIEHTPallHH CTPOHILHA 
B MOJOKe B MepBble CYTKH OMbITa OTMeYaJIOCb NOBHIIMeHHE KOHICHTPallHH B TYLI- 
KaX KPBbICAT; B JaJIbHeHLIeM, BIVIOTh 20 8 JHA, KOHIEHTpalluA LepxKaslacb NOTH 
Ha OJHOM ypoBHe. Ilogo6unyto KapTuHy Ha6siogam Maxo y kos c Ca*® (°). | 

JlaHHble, NpHBeeHHbIe B TaO. 2, MOKa3bIBaIOT, UTO MAKCHMAJIbHOe KOIHYe- 
CTBO PaHOCTPOHUHA HaGwOJaeTCA B OpraHH3Me HOBOPOKCHHBIX B TeX Ciy4a- 
AX, KOTja H30TOM Obl BBEJCH CAMKAaM-MaTepsAM B MOCIeMHHe CpOKH OepeMeHHO- 
cru (2—4%). IIpu 3ToM H3 MaTepHHCKOrO OpraHH3Ma BbIHOCHTCA B CpeHeM 
12—24% BBeeHHOM paqvOakTHBHOCTH, aB OTJCJIbHbIX Cyyaax WO 35%. Coor- 
BeETCTBCHHO STOMY COJep2xKaHHe PaJHOCTPOHUHA BCKeJIeTe CAMOK CHHKaJIOCb Hé 
10—12% no cpaBHeHuio c kouTpoviem. I]pu BBeqeHHH paqMOCTPOHILHA AO Huh 
B HavaJie OepeMeHHOCTH KaxKbIM PasBHBalOMIMHCA IMOPHOH K MOMEHTY PORK TeHHS 
HaKallJIMBaeT, COOTBETCTBEHHO, 0,04 Hu 0,29% pannocrponuna. Tlocrynmenne 
Sr® B SMOPHOHbI H3 OpraHH3Ma MaTepH pH BTOPHYHO GepeMeHHOCTH MpHMep- 
HO TakOe Ke, KaK IPH HHKOPMOpalluu ero 3a CPaBHUTeJIbHO JOJITHH CpOK JO Ha: 
yajla OepeMeHHOCTH. 

V3 Ta61. 2 BUAHO TakxKe, 4TO 3a 10 HEH TaKTAaMHH KaxKbIi JeTeHbIL M0: 
JIYYH Yepes MOJIOKO 3HAYHTeIbHOe KOJIHYCCTBO Pa HOCTPOHILHA, He3aBHCHMC 
OT BpeMeHH BBeJCHHA ero CaMKaM. CulellyeT OTMeTHTb, YTO BO BCeX OMNBbITAaX, 3¢ 
HCKJIOYCHHEM ONIbITa, B KOTOPOM pajlHOCTPOHILHH BBOAMJICA B NOcTeqHHe 6 1HeF 
OepeMeHHOCTH, KOJIHYECTBO H30TONA, BbIeIAIOMErOCA C MOJIOKOM, 3HAUHTEeJIbHC 
MpeBbilWaslO HAKONJIeHHe €fO H3 OPpraHH3Ma MaTepH 9YMOPHOHAaMH Yepes Mallen 
Ty (nopsfoK BeMuHH: 0,17—0,59% c MomoKOM Ha OgHOro JeTeHbilUa u 0,04 % 
yepe3 MlaleHTy Ha OHH 3MOpHoH). 

Hav onbiTbl NO H3yYeHHIO AHTEbHOCTH BbIAeeCHHA PAaHOCTPOHLHA Hi 
OpraHH3Ma J€TeHbIWeH, HAKOMHBIUNMX H3OTOM BO BpeMaA IMOPHOHAIbHOTO pa3 
BUTHA H 30-2HeEBHOTO BCKaPMJIMBaHUA MOJIOKOM payMOaKTHBHOM CaMKH-MaTepH 
NOKasaJIH, YTO OKOMO 30% NonaBluiero B OpraH3M H3O0TONAa COXpaHAeTCA B KaK 
OM JleTeHbIIe WO BO3pacTa OAHOFO rosa. 

H3 Ta61. 3 BUHO, YTO M3 OpraHv3Ma MaTepH KaxXKJblii JeTeHbIL BHIHOCHT 0” 
2,1 70 10,6% BBeeHHOH payMOaKTHBHOCTH; OOULHH BbIHOC 3aBHCHT OT UNCAeHHO 
CTH NOMeTa H KoseOleTCA OT 5 20 45%. B cBa3H C STHM MBI H HaGsIOMaeM CHAbHO! 
CHM2KeHHE COJepKaHHA PaHOCTPOHIHA B CKeNeTe JAKTHPYIOWLHX KBHC. 

Hakouell, Ta6. 4 noKasbiBaet, uTo Sr®, BBeeHHDIII N€PpBOHaYaJIbHO Oepe 
MCHHbIM CaMKaM, NepefaeTCA W3 NOKOMeHHA B NOKOWeHHe. I]pu 9TOM %KHBOTHO 
KaxKJOrO NOCIeLyIOWerO NOKOJCHHA BbIHOCHT OKONO 1% panMocTpoHUHsA, Co 
AepKaBileroch B CaMKe Mpeblyulero NOKOeHHA. OObACHAeTCA 3TO, NO-BH 
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a Onn Moen 3 


Coyepxanne Sr® B ryuikax jereubitueli u B cKemetTe JAKTHPYIOULHX H 
KOHTPOJIbHBIX CaMOK uepe3 2 u 20 cyTOK noce BHYTPHOpiouIMHHOrO BRELeHHA 
B Pa3HbI€ CPpOKH JaKTaWHH (B MpoueHTaX OT BBeJeHHOrO KO”HYeCTBa) 


Bpema BEelenns, wey Sr B rymKke eae Sr’ B cKkenere 
quel akTauHH cee Aerenpiwa eters 34 caMOK 
Wepes 2 ins 
Koxtpoub 313-11, 24 
4 eg 2,10-+40, 147 18,9 17,8-+-0,00 
3 if 2,48-40 ,072 Na 16,0+2,65 
5 Ds 2,418+0, 265 4,3 29,2-++0,70 
7 5 30,34+0,277 Ore 17,2-+0,00 
9 7 3,91-+0, 190 Dalia 21,6-+0,55 
NS 2 3,14+0,377 On 32,8-40, 63 
16 10 3, 70-40, 202 orl 5(0) 13,41-+-0,09 
17 9 4,69-+-0, 274 BD, 12,9-+0,02 
19 6 4,05-40 , 254 D3) 18,7+0,11 
DA WW 2,16+0, 133 25,9 22,4-40,48 
CpeaHee 6€3 KOHTponH 6,9 3,38 ORO 20a 
Yepes 20 ane 
KouTpoub 23,0+0,65 
4 4 3,46-L0, 252 13,8 10,4-++0,05 
2 10 2,94+-0,335 29,4 10,540, 07 
3 3 6, 18-40, 674 SEO 6,8-40,00 
3 8 3,538-+0, 108 28,2 6,5+1,19 
ts) 3 9, 40-+0, 817 28,2 6,7+0,28 
10 ) 4,89-++0, 665 44,0 3,7-40,54 
14 If 5, 75-0 , 376 40,2 44,2-++0,42 
ie 5 8,92-++0, 259 44,6 9,4+0,19 
15 io 10, 60-0 , 234 al se 15,840, 98 
CpegHee Oe3 KOHTpOJIA bya a 6,18 30,9 9,0 


Ta6Ouauna 4 


Conep2anne Sr®° B noromMcTBe TpeX MOKOeHH OT CaMOK, KOTOPbIM OH Obl BBeAeH 


3a 1— 3 AHA TO poOOB (B MNpOWeHTax OT BBeJeCHHOTO KOJIMYeCTBa HW OT COMepKABIUETOCH 
B CaMKax CJleyyIOulero HOKOJIeHHA) 


Fi 


F3 


Fs 


Bospacr 


1 WeHb 


30 qHeH 


80 qHeli 


Uucao Kppic 
Cogepxxanue Sr*? 

% k P 

% k 80-HEBHBIM 
Uneso Kppic 
Cogepxkanne Sr°° 

% KP 

Ue ake Fy 
Uncsio Kppic 
Cogep2anue Sr?? 


14 


3, 86-40, 217 


200 
8 
0, 006-0, 001 
0,34 


9 


0001-40, 0002 
5 
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luMOMy, TeM, 4TO JOKaJIH30BaHHbI B CKeleTe CTPOHWMH BbIAeIAeTCA H3 Opr 
HH3Ma Kpalide MeJVJICHHO; HEKOTOPOE NOBHIWeHHE BbI.eIeHHA HaOMOMaeTca JHU 
ip OepeMeHHOCTH H JaKTaWuM, KOra U3BeCTHaH ero AOMA NocTynaeT Yepes MI 
ICHTY HM MOJIOKO B fleTeHbieH. Haim aHHble 10 CTPOHIHIO B 9TOM OTHOLICHE 
XOpollo corslacyloTcs c pesyibTaTaMH XeBelliu, MpocmeAMBWero Mepefayy yep 
caMoK paquodoctbopa Ha NpoTAxKeHHH Tpex MOoKOMeHH y MbileH (*). 

PesysbTaTbl BbILIeCOMMCaHHbIX OMNbITOB YKa3bIBalOT Ha JOBOJIbHO BbICOKY10 Mi 
6UJIbHOCTb CTPOHILHA B OPpraHH3Me GepeMeHHbIX H OCOOCHHO JAKTHPYIOWAX XK) 
BOTHEIX. PayHOCTpOHIHii, MOJIyYeHHbIi MOTOMCTBOM BO BPeMA BHYTPHYyTPOOHO! 
pa3sBUTHA yYepe3 MWIalleHTy HW B MepHO BCKapMJIMBaHHA YePes MOJIOKO, BeCby 
MeCWICHHO BbIJeIHeTCA H3 pacTyleroO OpraHH3Ma HW MepesaeTCA H3 MOKOJICHE 
B MOKOJIeHHe. 

B 3aKsl0ueHve BbIpaxKato ryOoKyto OuarogapHocTb H. B. Tumodeesy-P\ 
COBCKOMY 3a MIOCTOAHHOe PYKOBOACTBO MH HHTepec K MOeH paodoTe. 


UuctutytT 6uonoruu YpanpeKoro duuinaa Tloctynan1o 
Axayemuu HayK CCCP 29 XII 1959 


LIHMTHPOBAHHAA JIMTEPATYPA 


1Y.0.Tpery6euxo, Bwan. Ypanpcx. org. MOMIT., B. 1 (1958). *? H. B. Tume 
bees-PecospcKkuit, Bor. «xypu., 42, 2 (1957). %B.T. Ky auxosa, JAH, 11 
1, 77 (1957). *B.T. Ky auxosa, Meg. paguon., 5, 5 (1959). 5M Maenoet al 
The Univ. of Hokkaido, Sapporo. (Ilurupyetca mo Cacaxu. Matep. MexmyHapogH. Kondet 
lO MPH. HCHOb30BaHMIO AaTOMHOH 2Hepruu, 12, 1958, crp. 354). .°®G. Hevesy, Th 
Svedberg Jubilee Volume Almgvist Wiksells, Uppsala, 1944, p. 456. | 
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BHO®PHSHKA 


= 


H. M. WANHPO 


XPOMOCOMHbBIE ABEPPALLHW HW HAPYWEHUASA MUTOTHYUECKON 
_AKTHBHOCTH KAK @AKTOPBI, JIAMHTHPYFOUIHE PEMAPALLMEO 
TKAHEHM NOCJIE OBJIY4EHHA 


(ITpedemasaexo axademuxom H. H. IImaaveaysenom 30 XII 1959) 


Ecuin NPHHATb, YTO Pa3MHOMKEeHHE KJICTOK MOCJI€ BO3TCHCTBHA HOHHBUPYto- 


leH pawvalnn HAeT MO SKCNOHCHI[HaJI bHOMY 3aKOHY, TO YHCJIO HOBOOOpa30BaH- 
v 


bIX KNeTOK n uepes ¢ AHel nOcne OOmyYeHUA GyneT ny =n, 27% © ren) — 
MCJIO 2KH3HECNOCOOHBIX KJI€TOK, OCTaBLUIHXCA TMocme O6syueHHA, Vv — JOA Je- 
AWMXCA KJIETOK, T— MpOROJMKUTEIbHOCTbh MHTO3a. Iloq x#KU3HECTOCOOHbIMH 
Je€TKaMH B JaHHOM CJlyyae NOWpa3syMeBalOTCA KJIETKH, HE MMeIOUIHe XPOMOCOM- 
BIX MepecTpoeK, BeAYIIHX K yTpaTe B pe3yJIbTaTe MHTO3a 4YaCTH XPOMOCOMHOrFO 
aTepHasla, T. €. ACHMMETPHYECKHe HHTPa- H HHTeCPOOMEHBI, TEPMHHAJIbHbIe Jese- 
un. Panee 65110 NOKa3aHO, UTO KJIETKH C NOJCOHbIMH XPOMOCOMHBIMH MOBpexke- 
WAMU NornOatT B I—III noxonenusax (?). 

Takum 06pa30M, Ny H V MOXKHO PacCMaTPHBaTb Kak OCHOBHbIe (aKTOPHI, OOyc- 
OBJIMBalolllve CKOPOCTb BOCCTAHOBJICEHHA YHCJICHHOCTH NOMYJIAWUHH KJI€TOK B 
OJYYCHHbIX TKaHAX. 

B wactoslen craTbe 6yyT pacCMOTpeHbI H3MCHEHHA OOOMX NapaMeTPOB B 3a- 
HCHMOCTH OT JO3bI pafuallyy. 

B kauectBe TecT-oObeKTa B H3JlaraeMbIX HHKE S9KCICPHMCHTAX HCMOIb30- 
aJICA SMMTeIUH POrOBUIUbI YepHbIX (HHUA C-57) u OebIX HEIMHEHHDIX MBILUeH 
Ooero nota Becom 18—20 r. O6syyeHHe MpOBOAHIOCb Ha PCHTTEHOBCKOH ycra- 
opke PYI1-1 npu caezyroumux ycnoBuax: 200 kB, 15 Ma, (@usbtp 0,75 mm Al + 
0,5 mm Cu, MomHocTb Jo3bl 207—323 r/mun. I1pu ucnonb3s0BanHn 103 20 700 r 
<HBOTHBIX COJYYaIH TOTAIbHO, pH OobwUX osax — o6a rasa MU JIMIMeBy10 
acTb yepena. OcTaslbHbIe yyacTKH Tela NPM 9TOM SKPaHHpoOBaJIH CBHHUOBO! 
acCTHHKOH TosuMHOH 4—5 wm. B yactu onbiITOB OOJy4aJIH TOJIbKO OAMH ras. 
aHee ObIIO MOKa3aHO, YTO XPOMOCOMHbIle aOeppaliMH BO3HHKAIOT JIMINb IPH He- 
OCPeACTBCHHOM BOSJEliCTBHH payHalWu Ha KJI€TKH, a MUTOTHYECKHH HHAeKe 
perepneBaeT OJMHaKOBbIe H3MCHCHHA IPH JOKaJIbHOM COJlY4eHHH Tla3 HM TOTAaJb= 
OM O6myyueHHH xuBOTHOTO (7). TlosTomy H3MeHeHHA, COHapyXMBaemble MPH 
MHCaHHOH BBILe POPMe OMLITOB, MO2XKHO OblIO paCCMaTPHBaTb Kak XapakTep- 
ble JIA TOTaIbHOTO OOJYYEHHA. 

B pa3Hble cpoKu nocse OOIyYeHHA XKUBOTHBIX 3aOHBaJIH, TlasHble AGJOKH 
MKCHPOBaJIH B X%KuAKOCTH ByoHa, NPHPOTOBAMN TOTAIbHbIe NpenapaTbl po- 
OBHIbI, KOTOPble OKpallMBasiH TeMaTOKCHIMHOM Kapauun WIM OpIUXxa. B coort- 
ETCTBYIOUHe CPOKH 3aOHBaJIN JIA KOHTPOJIA HeOOJYYeCHHEIX MbIWeH. MuToTH- 
ecKHli HHJeKC y Kaxk Oro KHBOTHOFO ONpeseiANM NYTEM NoscueTa yNCNa NedsA- 
lUxca KueTOK cpequ 20000—30 000 kneToK, a 3aTem nepecunThIBain Ha 1000 
JIETOK. 

Ha kaxklylo TOUKY HaGJIOJeHHH MPH HsyYeHHH MATOTHYCCKOrO HHLeKCa UC- 
ONb30BaIH 5—7 MbIleil, IMI np OOmyyeHHH B L03e 30 Kr (Ha 5 H 7 CyTKH Moc- 
e Bo3elictBua) — mo 3 Mpiluv. Jia KOHTpOA ObIIH 3a6UTHI B COOTBETCTBYIO- 
ue cpokH 20 HeO6JYYeHHHIX XKMBOTHBIX UH BbICUNTaH CpeHHH MHTOTHYCCKHH 


HJ€KC. 
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OnpeyeneHue MpOueHTHOFO COJepKaHHA KeTOK C XPOMOCOMHBIMH adeppy 
uaMuU (C aleHTPpHYeCKUMM (pparMeHTaMH, MOCTaMH) MIPOM3BOAHJIOCb B MepBC} 
nocae o6uyyeHHA MHTO3e — Yepe3 1—3 gHA, a MpH Aosax 1500—3000 r -| 
yepes 4 AHA Moce OOyYeHHA; Cpe KeTOK Ha CTaqMAX aHa- U Telopa3bl I 
KaxKMOrO XKHBOTHOTO MOACINTHIBaNOcb 50—100 Takux KJIeTOK. Ha Touky Hé 


~ 
Sx 


———_———— 


S 
eH 


w~ 
S> 


6IOeHHH B 3THX OMbITaX jf 
cpeqHeM Opasn 10 5 MbILUeH. 5) 
TePKHHE3a B SIMTeHH POToByl 
bl paBHa 3 cyTKaM (?). Croco 
\ 

HbIX OblJI COOOULEH TAM Ke. | 
Ha puc. 1 mpegctaBuen| 
HOrO COjlepxKaHHA B SMHTeHI 
POroBHIbI MbIWeH JHHHH C-5I 


HOPMe IpOMOJKHTEJIbHOCTH Hil 

| 

cTaTHCTHYeCKOH OOpaooTKH marl 

3aBHCHMOCTb OT JO3bI NpOWeH’t 

KJIeTOK c abeppaluaAMH. MoxH 

er BHJeTb, TO MPH 1o03e, O1H3KO 


HNeMKU © XPOMOCOMHLIMU 
abeppayuamMu ——>— 

= 

lor Bee 


s 
iis 
re, 


0 400 6800 1500 2000 w000r «2000 r, WpakTHyecKH BCe KT 
Aqosa otnyyenua ——> KH HMEIOT JIeTaIbHbIe XPOMO 

Puc. 1. [[pouentuoe cogepxxaHue KeTOK C XPpOMOCOM- COMHBIC NOBpeKeCHHA. 
HBIMH aGeppalHAMH B SMNTeMH POTOBHLLI B 3aBHCH- bB OTJHUHe OT KaAPpTHHBI! Ja 
MOCTH OT JO3bI payvallyun Ke Npu BO3JeHCTBHU B 03a: 


10—30 xr, eule JOBOJIbHO MHO 
rO KJleTOK COxpaHser coco6HocTb K jeseHuto (puc. 2). Mutotuyeckand aKkTUB 
HOCTb MOCJI€ TAKMX 103 NOJHOCTbIO NOAaBJIAeTCa B TeyeHHe 1—3 cyToK (rH6edI 
KJI€CTOK B STOT NepHOA He HaOOJaeTcA), a 3aTeEM OHA YaCTHYHC BOCCTaHaBJIN- 
BaeTCA. 

OueBuyHO, 4TO axKe Np HH3KOM NO CpaBHeHHIO C HOPMOH MHTOTHUECKON 
uHeKce Yepes Ooee WH MeHee NPOLOJKUTeIbHbIL MpOMexKYyTOK BPeMeHI 
MOrIa MpOH30HTH pereHepallua TKaHH, 
ecIH Obl Pa3MHOKalollMeca KJeETKH ObIIv 
*KH3HECHOCOOHBIMH. C STOH TOUKH 3peHHaA, 
CHMxKeHHe MHTOTHYeCKOrO MHeKca mocse 
OG6JITYYeHHA MOXKHO pacCMaTPHBaTb Kak 
(bakTOp 3aMeIAtOUIHH, HO He aOCOJIOTHO 
NpenATCTBYIOMIMH penapalun. 

Hamporns, B TeX culyyaax, korya Je- 
TaJIbHbI€e XPOMOCOMHbIe NOBPeKTEHHA O6- 
Hapy2XKHBaloTCA Yy BCeX KJIETOK, pereHe- 
palwA CTaHOBHTCH HeEBO3MOX*KHOH. MoxHo 
BHe€Tb, UTO JO3bI, MPH KOTOPbIX JeTAaJIb- 
Hble aOeppauun BO3HHKaioT y 100% xKue- 
TOK, NO Kpaline Mepe Ha OHH MOpsAoK 
MeCHbIUe TAKOBBIX, IPH KOTOPBIX elle YaCcTb 
KJI€TOK COXPaHAeT CHOCOOHOCTH K JeeHUIO. 

TakuM OOpa30M, MpeycTaBIeHHbIe aH- 
HbI€ MOKA3bIBaIOT, YTO JeTabHbIe xpoMo- J ? 4 6 8 cymol 
COMHBI€ MOBPeKTCHHA ABJIAIOTCA OCHOBHBIM Goema nocne obnyvenua ——>~ 
(pPaKTOPOM, JIMMHTHPYIOWINM perenepallHoH- 
Hbl€ BOSMOXHOCTH TKaHeH MOCMe BO3TeHCT- 
BUA paquaunu. Cuyelyer cuuTaTb, 4TO 
mocle BOSeHCTBHA B O3ax 3000 r Hu Gombe B SNHTEMMH POTOBULbI BOSHUKAa 
NOHMMIONHbIe KIeTKH. IloqoOHoe yBemHyeHHe MIOMAHOCTH paHee AUMIONLHBI 
KJI€TOK MO2KET, M0-BHHMOMY, ABHTbCA (aKTOPOM, CNOCOOCTBYIONHM BbIKHBAaHHI 
KJI€TOK C JI€TaJIbHbIMH XPOMOCOMHBIMH MOBpeK]CHHAMH. 

Kak mpaBno, mocne oOmyyeHuA OOLUIMMM JO3aMM OOHapy2KHBaIOTCA TI 
raHTCKHe MHOFOAepHble KJIeETKH, HEKOTOPble H3 KOTOPbIX COXpaHsAIOT cmocoe 


sweno mumoz0b va 1000 KAemoK ———> 


Puc. 2. Mutotuseckui uugeKc B 2muTE 
JIMM POrOBHUb! Moce ob6sy4eHuA 


HOCTb K JleJIeHHIO, BCTYMaA B MUTO3 OJHOBPeMeHHO BcemH agpamu. Tloqpo6xuee 
6 9TOM OyzeT coobmeHO 03x%xKe. 

OueBHHO, YTO HapyWIeHHA MHTOTHYeCKOM aAKTHBHOCTH, XPOMOCOMHHIe Mepe- 
tTpOHKH HW TeHHble H3MCHEHHA ABJIAIOTCA He CBASAHHbIMA Mex Ly coool scbeK- 
aMH payuanun. B nomb3y Takoro BbIBOJa TOBOpHT culenyroulee: 1) xpOMOCOMHBIe 
TepecTpOHKH H FeHHbIe MYTALLHH ABIAIOTCA HEOOpaTHMbIMH H3MeHeHHAMH, TOra 
aK HapylleHHA cmocoOHOCTH kK Je@IeHHIO — B 3HauHTebHOM cTeneHu OOpaTH- 
MIM mpowecc; 2) MOCKOJIbKY BO3HHKHOBCHHe pa3pbIBa XPOMOCOMbI B TOM HJM 
HOM MecTe — CJlyyalHoe CoObITHe, CJleyeT NPH3HaTb, YTO KJI€ETKM MOTYT Je- 
VIMTbCA, HME MOBPCKCHHA Pa3/IMYHbIX XPOMOCOM B pa3HbIX yyacTKax. IIpu 
BICOKHX 4O3aX paquauun (3—30 Kr), KaK NpaBHIO, NOBPeExLalOTCA HECKOJIbKO 
XpoMocoM. BblWIO MOKasaHO, YTO yrHeTeHHe MUTOTHYECKOM aKTHBHOCTH He CBA- 

aHo Cc HapylWeHvem cuHtesa JIHK, nocieqHui npogomKaetca HU Moce octTa- 
HOBKH Jleenua (*). OWHaKO H3/I0%KeHHBIe JaHHble BOBCe He OTPHUaloT BaxKHOK 
pOuJIH NOpaxKeHHA Apa KJIeETKH B MCXAHH3ME 3aflepXKKH JeNeHHA Noce OOyye- 
HHA, O 4eM OYJeT COOOMIEHO B JasIbHeluIem (*). 


VMactutyT mopdosoruu %MBOTHBIX uM. A. H. Cepepnosa Tlocrynuso 
Axayemuu HayK CCCP 26 XII 1959 


IMTHPOBAHHAS! JIMTEPATYPA 


1Y4.M.Ulanupo, M. M. KouctantuHosa, JAH, 125, 3, 654 (1959). 
7. M. Illanupo, JAH, 114, 4, 760 (1957). ®J.F. Whitfield, Exptl. Cell Res., 
18, 126 (1959). 4U.M.Ulanupo, H.H.Port, UH. T. Pacc, BuodusuKa (1960) — 
B euaTH. 


H 
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BHOXH MH}, 


JI. C. ATPOCKHH, H. B. KOPOJIEB, H. C. KYJIAEB, M. H. MEMCEJIb 
vu H. A. MOMOLJHAKOBA 


OB YJIbTPA®HOJIETOBOH ®JIYOPECHEHUWHH HYKJIEMHOBbIX 
KHCJIOT H NOJIMPSOCPATOB } 


(ITpedcmaeaeno axademukom A. H. Onapunoim 28 XII 1959) 


B HacTosiee BpeMA B JIHTepaType HMEIOTCA JIMIIb HEKOTOPble JaHHbIe O CBE 
YeHHH MypHHOBLIX H MHPHMUAMHOBbIX OCHOBAHHH H HYKJICHHOBbIX KHCJIOT B BH; 
JUMOL O6acTH CHeKTpa IIpH BO3Oy*KTeCHHH JJIMHHOBOJIHOBBIMH y.-(p. JtyyaMu (1%), 

Bmecte c TeM TOT (PaKT, YTO NOJIOCHI NOPIOMWLEHHA MyPHHOBbIX H NHPHMHAHHO 
BbIX KOJIell JIe%KAT PyOOKO B y.-). OOacTH, NaeT OCHOBAHHE OMKUAaTb y HUX Tak 
*Ke u y.-). duyopecuenunto (*). CuleqyeT yKa3aTb, YTO B CaMOe TOCIeHeEe BPeMs 
B JIMTepaType NOABHHCb COOOMIeEHHA 06 y.-:). (byopecleHUHH PacTBOpOB aje 
HHHa HW ryaHHua (°°). O dayopecteHuuH ApyrvxX MypHHOBbIX H MHPHMHAMHOBBI) 
OCHOBaHHH, CaMHX HYKJICHHOBbIX KHCJIOT, a TaK2xKe MOMHdocdaToB WO cHX Nop 
HHKaKHX ykKa3aHHH B JIMTepatype He Oblio. OHAaKO, YUHTHIBAA BaKHOCTb BbIAB 
JIGCHHA YJIbTPapHoeTOBOH syOpecukeHWHH TaKHX OMOMOTHYeCKH BaXKHbIX CO 
eHHeEHHH, KaK HYKJICHHOBbIe KHCJIOTHI H NOMKocHaThl, oOCOOeHHO JIA OOHapyxKe: 
HHA HX JIOKaJIM3allHH B OTCJIbHBIX KJICTOUHBIX CTpyKTypax (*), MbI pelwH1H mpex 
NIPHHATb JasIbHeHWHe NONMbITKH B 3TOM HalpaBJeHHH. 

I]pumenaa cneluvabHO paspaOoTaHHyl alinapaTypy HW MeTOANKy, MbI MOMbr 
TaJIHCb NOJYYHTb HASKOTeEMMepaTyPHble CNEKTPbI *PyOpecleHLHH TBEPALIX mpe 
napatos JIHK, PHK, otjembHbix HX KOMNOHEHTOB, a TaK2Ke HEKOTOPHIX MOH 
tbocbatos. Msmepenua dlyopeclleHuHH MpOH3BOAHINCb Ha (bOTOSeKTPHYeECKON 
MuKpocneKTpcodlyopumetpe. McrouHuKoM Bo36yxKeHHA Cy2KUIa PTYTHO-KBap- 
nepax Jamia JIPIN-100, us cnektpa u31yYeHHA KOTOPOH MPH MOMOMIM 3epKaJb- 
HOO MOHOXpoMaTopa C JudpakUMOHHON pelleTKO BbIEAJIMCb OTICIbHbIe yua- 
cTKH. JlyuH, BbIXOAAMHe H3 MOHOXPpOMaTOpa, OYMIaIHCb JONOMHUTeEIbHO Ta3o- 
BbIM (usbTpom Cl + Br (npu pabote B o6acTH 260—280 mp) HIN CTeKJISHHBIN 
dubtpom Y@C-2 + KC-3 (npu pabore B oGnacTu 296—313 Mu). CneKTpbi eryo- 
PeClleHUHH aHaJIM3HpOBaJINCb aHaJIOrH4YHbIM MOHOXpoMaTopom. IIupnHa o6eux 
meeH OOecneyHBasla CNeKTpaJIbHy!0 YHCTOTY B npezenax 3—5 mu. Usmepenus 
MpOH3BOAHJINCb NO TOUKaM yepes 8 Mp C OTCUETOM NO 3epKaJIbHOMY TaJIbBaHOMET- 
py. Uonyuennpe qaHHble OOpabaTbIBaIHCb B COOTBETCTBHM CO CNeKTpaJbHOL 
YYBCTBHTEJIbHOCTbIO CHCTEMbI MHKPOOOBEKTHB — MOHOXpOMaTOp — IIpHeMHHK. 
Ilepeq usMepeHueM MpenapaThl OxMaxaNHcb B CnellvaIbHOH KaMepe JO Temme- 
paTypbl »#xuAKOorO KucNOpoya (90° K). 

BpbiiH UCCHeOBaHb! Cyleqyroulue coeqnHeHua. 1) AZ30TUCTHE OCHO- 
BaHHA: aeHHH, ryaHHH, UMTOSHH, ypallun, TuMHH (Mepx). 2) Hy x ae o- 
3M] bi: afenosuH, ryaHo3sHH (Mepx). 3) Hy kaeoTug Ee: afenosuu-5- 
MoHOdochaT, TyaHosvH-5-Moncibochat, WHTH_NH-5-Monciochat, ypuaun-5- 
MOHOocaT, THMHAMH-5-mMoHodochat, ypHaNH-5-Tpudocdat (Mepx). 4) H y k- 
J@HHOBbI€ KUCJOTH: a) BbICOKONOMMMepHan PHK, Byenennaa u2 
Apoukeh MO MOLN@uuKpoBaHHoMy MeTony Kep6u (8); xapaxtepucTuKa npena- 
para: e(P)acq (B dboctbatuom Gydepe p = 0,1, pH 7) = 8000, Reo = 0,61; 
MHKpOOuypeToBad peakilua Ha OenoK (°) orpuuatTenbuas; 6) BbICOKONOJIMMepHaa 
uH@ekwHOHHaA PHK, sBpienenHad 43 Bupyca Ta6auHO MosanKH moO MeTOLY 
T'upepa u Ilpamma (*°) *; xapaKrepucruKxa mpenapata: &(P)o6q (B octbaTHom 

Oydepe » = 0,1, pH 7) = 7500, Reo = 0,62; muxpoOnyperosaa peakllua Ha 


* Tlpenapat nonyyen A. C. Cnupuupm (Muctutyt 6voxumun AH CCCP). 
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eNOK OTPHaTebHaA; B) BbicoKONOnMMepHad JIHK us spurpomuToB Kyp, 
WyueHHaA MO MeTolly KepOu (11) *; xapaKtTepucruka mpenapata: &(P)y¢9, 
dbocthatHom Oydepe p = 0,1 u pH 7) = 6000; Reow = 0,56; SesoK B mpe- 
pate oTcyTcTByeT, cyqH no oTHowenuio N/P = 1,67. 5) Ilonugoc- 
| aT bi: a) Mckyccrsenupie: 1) Bpicokonomumepublii momnocmar, Nosy YeHHbI 
Buje KaJiMeBow CoM npu cnnaBneHun KH,PO, mpu 900°; cpemHee 4ucn0 
TOMOB B MOvIeKysie 2 = 1000 **; 2) BEIcoKonomuMepHbI nomudocdhat (comb Tps- 
ema) n = 200; 3) cMecb Hu3KONONUMepHBIX MomudochaToR n = 3—7. 

6) Ecrecrsenupie: 1) BEIcoKONONHMepHEI KUCMOTOHEpacTBOpHMBIl NomUdoc- 
aT H3 WporxoKel, n = 50; 2) HU38KONOMMepHbIi KMCMOTOPaCTBOPUMBIA NowH- 
octbaT 43 ZpomoxKen, n = 15. 
| Ha puc. | npegerapnenbt cnextppl (bryopectieHUHH HYKJCMHOBLIX KHCJIOT Hi 
SXOJAIMX B HHX MYPHHOBbIX HW MMPHMHJMHOBLIX OCHOBaHHH, HHTeCHCHBHOCTb 
MaKCHMyMaX CBeYyeHHA KOTOPHIX IIPHHATAa 3a eqMHHLy. B Tabu. 1 yKasaHb! 06- 
lacTH HavOoJbIlelH APKOCTH H3YUeCHHA HCCeMOBAHHBIX COeAMHEHHH pH pas- 
IMYHBIX JJIMHAX BOJIH BO36yKalolero cBeTa. 


Ta6bOauna 1 


| HHI BOJIH, COOTBETCTBYIOULHe MaKCHMyMaM duryopecleHuun HCCJIEQNOBAHHbIX IlpelmapaTos: 


MaxkcumymM usay- MakcumymM u3uy- 
ueHHA, ML. 4qeHHA, Mp. 
= & S = 
BeulecTBo = | as BeujectBo at Bt 
Ro Ro HS =Ceor} 
ae aoe ae Coe 
aS = aw = Palen’ = Cates 5 
0 53 Os ox years, 
0 aS 0 a8 Of 6 a8 
QaNn mea AEN mo Ee 
A eHuH 300 355 Ypauna 355 430 
A eHO3HH 375 375 Y pHAnH-5-MoHodochar 320 430 
A |eHO3HH-9-MoHOdoch at 360 350 Y puguu-5-Tpudocpat 330 340 
[ yaHuH 370 370 THMHH 310 395 
[ yaHo3HHu SyA5) 355 TumuuH-5-MoHopocdart 335 375 
[ yaHo3HH-5-MoHodochat 370 360 PHK 350—360|380—400? 
[luTO3HH 400 400 THK 340—360|/350—380' 
[THTHHH-5-MoHOdocHpat 330 340 Pa3iuuHble nodudocdhatal| 320—350/350—360" 


/ 


Jlauubie, MpHBeyeHHble B TaO. | H Ha puc. 1, CBHJeETEIbCTBYIOT B MOb3y 
roro, YTO BCe BXOJAMHe B HYKJICHHOBbIe KHCJIOTbI NYPHHOBbIe H NUPHAHHOBbIe 
CHOBAHHA, a TaKKe OTJCJIbHbIC HYKJCO3HIbI UH HYKJICOTHAI OONAaaloT Xapak- 
TepHbIMH CNeKTpaMu dslyopecleHuMH. 

IIpu paccmotpenuu pue. 1 caeqyeT OTMETHTb cylemyloulMe akTHI: 

1. PHK u JIHK umetor wupoxyto nosiocy dsryopecleHuHh, OXBaTbIBaIOILy10» 
3CIO CICKTPaJIbHYIO OOlaCTb CBEYCHHA COCTABJIAIOWIMX MX a3O0THCTbIX OCHOBAa- 
imi. Usrn6nl B cneKTpax (uyopecueHWHH HYKJICHHOBbIX KHCJIOT MOXKHO pac- 
‘MaTpHBaTb KaK IIPHHaVexKalllHe OTCbHbIM OCHOBaHUAM. B STOM OTHOMWeHHH 
\COOCHHO XAPAKTEPHO JVIMHHOBOJIHOBOe KpbIIO CneKTpOB dsyopecuenuun PHK. 
1 THK npu sos6yxpennu 4 260—280 Mp, noBTopsiolee CTpyKTypy WHTO3HHA.. 

2. Tipu ognoi u Tol xe COmacTH BOsOyxKMalollero CBeTa OTHE CHEKTPOB: 
bnyopecnennun JLHK u PHK onpexesnsetcs B OCHOBHOM OCOOe€HHOCTAMH pacnpe- 
[eICHHA SHEPrHu B cieKTpax csyopecileHUMM THMHHA H ypallwa, T. €. TeMH a30- 
‘HCTbIMH OCHOBAHHAMH, KOTOPbIe ABJIAIOTCA CNEMMMUYHDIMH IA KaKJON W3 HX. 

3. TIpu sos6yxxneHuN bayopecheHIHH THMHHA HM ypallusa B COacTH 296— 
13 Mp KpHBan pacnpeseeHHA SHEPrHH B MX CMeKTpax CABHTaeTCA NO CpaBHe- 
[CHHIO C COOTBETCTBYIONIMMM CNeKTPaMH, NOMYYeHHbIMH MpH BosOy2*eHHH B: 
6nactu 260—280 mp B Gosmee ANHHHOBOMHOBYy!O cTopony. IlapaenbHo c STAM: 
} TOM Ke HaMpaBJICHHH H B TOM 2%e CTENeHH NPONCXOAHT CABHT CheKTpOB dasyo- 
vecuenuun JIHK u PHK. 3amerum, uTo cam dakT peskoro H3MeHeHHA CNeKTpai 


* TIpenapat nonyuen C. A. Boratsipesoi (AuctutyT 6uoxnmun AH CCCP). 
= Pipena pete mee A. C. Cnupuupim (Muctutyt 6voxumuu AH CCCP). 
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«payOpecleHMH THMHHA HM ypalluia up BosOyxAeHHH y.-. JlyyaMH C pasHe 
IJIMHOM BOJIHbI OCTaeTCA MOKA HeACHBIM. BO3MOXKHO, 9TO CBA3AHO C TayTOMep 
eli ypallusia HW THMMHa, TaK Kak W3BeCTHO, 4TO TayTOMepHbIe PopMbI OAHOTO 
TOPO 2K BellleCTBA MOFyT CBETHTbCA MO0-pasHOMy. 

TakuM OOpasoM, BCA CYMMa MPHBeJCHHbIX BbIIWe JaHHbIX CBUJETCIBCTBY 
B MOb3y TOFO, YTO NOJYYeHHDIE HAMM CNeKTPbI syopecleHWMUN MmpemaparTc 


JO 540 370 900 430 320 340 370 400 430 4604p 


290 520 390 2 580 410 520 I50 2 380 410 440 mp 


Puc. 1. Cnextppt dayopecuenunu: a, 6 (cn0lInaad muHua) — PHK 
(u3 qpoxKxKel) u 6, 2(cnounad saMHua) — THK (u3 spurpouyTos 
KYp) H COCTaB/IAIOULMX MUX OCHOBAHHH Mpu Bo3s6yxyeHHu A 260— 
280 mu (a—e), uv A 296—313 mu (6—e). A — apenuy, [ — ry- 
anuH, LJ — yuTosuy, Y — ypauua, T — TumuH 


HYKJICHHOBbIX KHCJIOT ABJIAIOTCA, MO-BHAHMOMY, XapaKTepHbIMH JIA CAMUX HYK 
JICHHOBBIX KHCJIOT WIM UX Je€pHBaTOB, BO3MO%KHO, OOpasylolluxcA NOW WeHuci 
BueM y.-c). Jyueli, H He MOryT OObACHATLCA MPHCYTCTBHEM KaKHX-TO JIPyrux 
B YaCTHOCTH OeKOBBIX, IpuMeceH, TeM 6o/lee, YTO KaK NO HMEIOWLHMCA B JIHTepa 
Type JaHHpmM (1*), Tak MH NO HalllMM COOCTBCHHBIM HaOJIOMCHHAM, MaKCHMy)} 
ybTpapuoneropokt (yOpecueHUHN OeIKOB HaxOAUTCA B OOMacTH 330—340 mu 
Kpome Toro, HaMH OblwIO HalifeHO, YTO MpenapaTbl HYKJIeONpOTeHAOB, B OTHUU 
OT UHCTHIX HYKJICHHOBLIX KHCJIOT, TAKKE XaPaKTePpH3YIOTCA THMMYHbIM GeIKOBBI 
MaKCHMYMOM B 3TOH OOacTH. 

Ha cuezyrouleM sTame Hallie paOorbl MbI MpeANpHHAMIN NoMbirky Goviee Te 
TaJIbHOrO H3yYeCHHA TOHKOH CTPYKTYPbI BbICOKOMOJIMMCPHbIX HATMBHBIX pena 
patos JTHK u undexunonnol PHK us Bupyca Ta6ayHol Mo3auku (PHK B. T. M.) 
B orsMune OT NpesbIAyUIHX H3MepeHHH B aHHOM CuIyyae ObIH CHATHI GOee NOD 
pOOuble CMeKTPbI, T. €. Yepe3 OoIee KOPOTKHE HHTePpBaJIbI WIMH BOJIH. Kak Bug 
HO H3 pHc. 2, IpH BO3s0yxKAeHHH B OOsacTH 296—313 Mu kak aaa JLHK, tak : 
nin PHK 8. T. M. pH Tako MOcTaHOBKe H3Me€peHHH HaM yfaJIOCb BbIABHT 
HOBOJIbHO XapakTepHyi0 MH OOULy!IO AIA OOCHX HYKJICHHOBLIX KHCJIOT TOHKY# 
cTpykTypy. Ova BbIABUJIaCb B BUe TPeX «MMKOB» B O6uacTH 369, 377 H 385 Mp 
Cieqyer OTMeTHTb, 4YTO MPH JVIMTEIbHOM yJIbTpaduoweTOBOM OOyYeHHU 9ST 
TOHKad CTpykTypa HCyesala, B pesyJIbTaTe NOyyaicn CNeKTP, THMMYHbIM D1 
WaHHOH HYKJICHHOBOH KHCJIOTHI. 

Hnrepecuo, 4T0 CTOJIb Ke JeTabHoe H3yyeHHe cNeKTpa bayopecieHHH BB! 
cokoMOulekyaspHoh PHK us gpouxeh He OOHapyxHIO HalMunA TO,06HO 
TOHKOH CTPyKTypbl. 

B {aHHbIH MOMCHT TpYHO CKa3aTb, C 4M HMCHHO CBA3aHO HaslMuHe 3TH 
XapaKTePHbIX MHMKOB y HH@eKUMOHHOH PHK B. T. M. uw y JLHK. Oro momer 6nitT 
CBA3aHO B PpaBHOH CTeMeHH Kak C HX OCOOeHHO OOJIbIIOH HATHBHOCTbIO MH 6uOMIC 
rHY€CKOH AKTHBHOCTbIO, TaK H C KAKMMH-TO CTPYKTYPHbIMM OCOGCHHOCTAMH 
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MoneKyJ. He Hck0ueHO, YTO STH NHK OOYC/IOBEHbI KAKUMH-TO TIpeBpallleHua- 
MH ryaHHHa, BO3MO%KHO, efO HOHH3al\velH, TaK KaK OHH BOSHHKAIWT B OGACTH 
avOouIbluel PlyopectkeHHH HMCHHO 9TOTO KOMIOHEHTa HYKJICHHOBIX KHCJIOT. 

Kpome HYKJICHHOBDIX KHCJIOT H COCTABJIAIONLUX HX KOMMOHECHTOB, HaMH Oblia 

AsyueHa @ylyOpecieHuA pasIMYHBIX MomHdochatos. Kak Bu_HO u3 puc. 3, 

Ip BosOy XK AeHHH B OONacTH 296—313 Mu Bce NoUdocaTbl — Kak HCKyCCTBeH- 


550 a 400 450 mu J50 2 400 450 mp 

Puc. 2. Cnextpbl dayopecuenyun: a, a’ — Puc. 3. Cnextppi dayopecuenunu ectecr- 
PHK'(u3 Bupyca TaOauHol mosanky), 6, 6’— BeHHBIX (2, 6) M MCKYCCTBEHHBIX (6, 2, 0) 
NHK (“3 spurpowuTop Kxyp) upH Bo36yx- nomuocaToB C pa3HYHbIM 4HCIOM 
nenuun 4 296—313 mu. a’ u 6’ — nocae cboctbaTHBIx rpynn n B MOvIeKysie. a — 
y--. oOyyeHHA B TeyeHHe 30 MUHH. n=15, 6—n= 50, ¢-—n= 3-7 


en = 200) 0 n= i000 
Hble, TaK H eCTeCCTBCHHbIC — OOHAPYKUBAIOT BIOMHE XapaKTepHbIit H ONMHAKO- 
BbIH [Id BCeX CeKTp PslyOpectkeHHH C MaKCHMYMOM B OOjacTH 360—350 mu. 
IIpu Bos6yxeHnu B OOacTH 260—280 Mu TakxKe yfaeTcA 3aMeTHTb cpryopec- 
IeCHIMIO KOHJCHCHPOBaHHbIX ocaToB, CNeKTp KOTOPOH HECKOMbKO CABHHYT 
B Ooee KOPOTKOBOHOBY!IO OOslacTb. CulefqyeT yKa3aTb, 4TO HHTCHCHBHOCTD 
piryopecleHiuu momHdpocaToB B KaKOM-TO CTeMeHH, MO-BHAMMOMY, CBaA3aHa C 
HX MOJIMMepHOCTbIO. Tak, HallpHMep, B Clyyae TpunomMdochata HaM He yalocb 
OO6HAPyXUTb (bulyopeclleHUMH, a yxKe CMeCbh NoMcocaTow c AWHHOM wenn OT 
3 0 7 docaTHbIX OCTATKOB JaBaJla JOCTaTOYHO HHTeHCHBHY?0 (plyopecleHuH10, 
IpHyeM C BIMOIHe XapakTepHbIM cnekTpoM. I]uKmHyueckui TpuMetadocdar B orT- 
muuHe OT Tpunomudocdata yxKe mpH BosOyxAeHHN 296—313 Mu BbIABAA Bos- 
He 3aMeTHY!IO (plyopecileHI{Hio. 

B 3akslloveHHe OTMeTHM, YTO BCe HCC/IeAOBAaHHbIe HAMM COCAHHEHHA — Kak 
HYKJI@HHOBBIC KHCJOTbI, TAK MH MOmMocpaTbl — KpOMe (PAyopecieHyHH OG6Ha- 
PYXUBAIM JOBOMbHO JJIMTeIbHY!O 3eJICHOBAaTYIO WIM CHHe-3seleHy!0 doccpopec- 
HeHuHIO. Bovsiee JeTaibHoe H3yyeHHe STOTO ABJICHHA MposoKaercs. 

ABTOPbI CUMTAIOT CBOHM IIPHATHBIM JOJITOM BbIPasHTb OarofapHOcTb akag. 
A. H. Tepenuny u upod. M. Jl. fananuny 3a uHTepec H BHUMaHHe kK paOoTe, 
a Takxke A. C. Cuupuny uC. A. Borarbipesolt 3a si0OesHoe npesoctaBseHHe 
BhICOKONOJIMMepHBIX penapaTow nomuochata, PHK Bs. tv. mM. uw HK us 
S3PHTPOWMTOB Kyp. 
Viactutyt 6voxuun um. A. H. Baxa Tloctynuso 
Akayemun Hayk CCCP 28 XII 1959 
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BHOXH MHA 


ee 


Axagemux AH BCCP T. H. FOJHEB u P. B. E®PEMOBA 


O BJIMSAHHM TEMMEPATYPbI HA CIEKTPAJIbDHbIE CBOHCTBA | 
CYCNEH3HU BOJOPOCJIEH WU H30JIMPOBAHHbIX XJIOPONJIACTOB | 


B paGOorax (1,2) HaMH NOoKa3aHO, YTO H3MeHeHHe CNeKTPaJIbHbIX CBOHCTB JIH- 
CTbeB IPH HarpeBaHHH MOSBOJIACT CUeaTb 3akJOYeHHe O XapakTepe CBA3H MO~ 
JIeKyJI B XJIOPOHJIJI-MpOTeHHO-JIMMOHJHOM KOMIWIeKCe — XJIOpOdHI-romOxpo- 
Me, 10 TepMuHOJoruH Cmuta (*). Yxe B 1952 r. Taxaumma (4) coo6ua, ¥To Oblse 
BbIJeIeH HATYPaJIbHbIH KOMIWICKC yKa3aHHOro THMa B KPHCTaJJIMYeCKOM COCTOA~ 
HHH, B KOTOPOM OeKoBble MoeKyJIbI (M = 19000) coxep2xxanu OKONIO AByX MO- 
seky xsopodusia. Onvirpt Kpacnosckoro (°) mokasasiM, OHaKO, 4TO Take 
KPHCTaJJIbl MOTYT ObITb NOJYYeHbI H3 YHCTOTO XMOpOuMa KpHCTaIIUsalneH 
B IIHKOJIHHOBOM pacTBope. BO3MOxKHO, 4TO KPHCTaJIVJIbI, MOJYYeHHbIe TakaliuMa, 
ABJIAIOTCAH CMCIWAHHBIMH, COJepxKawlMMH xMOpodu Hu OewoK. Bmecte c Tem, 
WeTaJIbHOe H3YYCHHE MOHOMOVICKYJIAPHBIX H NOJIMMOJICKYJIAPHbIX WJICHOK XJIOpO- 
(puuisia, MpoBeqeHHoe PaOuHoBuyem c coTp. (°), a Take TpyHurT (*), mMoKasaso, 
YTO MOHOMOJICKYJIAPHbIe MICHKH XJOpOdua TaloT TaKOe Ke MOMORWeHHe TaB- 
HOrO MaKCHMyMa CieKTpa MOPOWleHHA, KaK MW WMCTbA. TlostToMy MOxKHO OBO 
lipeqnoaraTb, YTO B KOMIVJIeKCe HET MOJIeKyJI THNa MpoTeHfa, a OeKOBO-xs0po- 
(PHJIDHbIM KOMIMJI€KC MOXKHO MpefCTaBUTb CeOe KaK aCCOWHalHlo MOJIeKyJI XOpo- 
(puslia, PACNOJIO*KeHHbIX Ha O€JIKOBBIX aMeJJIaX H CO@#AMHEHHBIX CHIaMH Bax- 
hep-Baapea. Cormacno Xowx u Ap. (8) u Betuireituy (°), Momekyabl x0podus- 
Jla CBA3AHbI He HEMOCPeACTBEHHO C OeIKOM, a C JIHNOHJaMH, KOTOPbIe B CBOIO 
ouepeb, AaCCOMMHPOBAaHbl C OeIKaMH. 

SHayHTeIbHbI CBeT Ha BOMpOc O HeMocpexCTBeEHHOH accolHMalluu Momekya 
XJOpOUJa C O€IKOM MOXKET MPOJIMTb HCCIENOBAHHe H3MCHEHHH CMeKTPaJIbHbIXx 
CBOHCTB XKHBbIX JIMCTbeB pacTeHHH MpH MOcTeMeHHOM HarpeBaHuH. Ec cBa3b 
xJOpomusa C OeIKOM HemOcpeACTBeHHAaA, TO pH H3MeHeHUH Geka (ero TenJI0- 
BOH J¢HaTypalHH) B MOJIHOM COOTBETCTBHH JOJ2KHO IIpoTeKaTb HW M3MeHeHHe 
chektpavI BHBIX XKUBHIX JIMCTbEB, YTO HM HaGJIOMaOCcb HAMM Ha psAe OOBEKTOR 
(12), 

B Hactosmen paOore mpoBeseHo ucceqOBaHHe H3Me€HEHNA CMeKTPaJbHbIX 
CBOHCTB CYCN€H3HH HeKOTOPBIX BOMOPOceH, H30JIHPOBaHHbIX XJOPOMMACTOB,. 
a TakxKe JI CpaBHeHHA JIMCTa JIOMMHA. OTO npescTraBAO MHTepec nNoTOMy, 
UTO XJIOPOMIACTbI BOAOPOCeH HMeIOT HEKOTOPble OCOGeCHHOCTH Kak B MOpdosI0- 
rH¥eCKOH CTPpykType, TaK HM MO cocTaBy. Bo3sMoxHO TakxKe, 4YTO H OTHOIWeHHE 
Pa3JIHYHBIX (OPM COCTOAHMA XOpOusa B HUX MOXKET ObITb MHbIM (arperupo- 
BaHHOH HM HearperMpoBaHHoH (KpacHoBcKHi)) HIM CBA3aHHOM c MNOH.aMN HM 
He CBA8aHHOM C HHMH (Mpauk).. 

B xkayecTBe OOBEKTOB UCCIeqOBAHHA ObWIH B3ATLI CycneH3sHH Bogopocueli 
(xulopesa, CIWEHEJECMYC, SBIeHa, XJIOPOKOKK, pacbuoHema), cycneH3HH x0po- 
MJIaCTOB JIONHHA H JIMCTbA JONMHA. CBa3yrouleH cpeqOli ABIANAaCb Bosa. JlucThA 
M CyCN€H3HH NpPOrpeBaHCb B yJIbTpaTepmocrate oT 18 Ao 70° u uepes KaxybIE 
3—5° PUKCHPOBaaCcb JVIMHHOBOMHOBAA Nosoca MX CneKTpa norsomenusa. CneKr- 
PbI NOJYYeHHI B AHdpy3HoM cBere (c MPHMeCHEHHEM MWaCTHHKH MOJIOUHOLO CTeK- 
Jia) Ha cnekTpodotometpe CO-5, 
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Ha puc. 1 nmoKasaHo usMeHeHHe momoxeHusA kKpacHoro MaKCHMyMa JHcTa 
MONHHA, CYCHE€H3HH XJOpoNacTow JNOMMHAa HW cycneHsuit HEKOTOPbIX BOJOpoOc- 
€H B BOAe B 3aBHCHMOCTH OT TemnepaTypHI. Jla WesbIx JIMCTbeB JOMMHAa Noy- 
CHa Takad 2Ke KapTHHAa, KaK HB Npesbiymux padorax (1). [pn sarpepanun 
o 50—55° usMeHenue cieKTpa He HacTynaso, nocwe yero HaUMHam0ch ObIcTpoe 
MeIIeCHHe KpaCHOrO MaKCHMYM€a B KOPOTKOBOJIHOBYIO O61aCTb. ITO MOXKHO OOB- 
CHHTb (1) paspylienuem cBaseli Geka H, BO3MOXKHO, pacTBopeHHeM OcBOOOLUB- 
MXCA MOMCKYJI XMOPOPHNa B MMMOUsax. Takoe Ke U3MeHEHHe CneKTpoB Mp 
| axpasiead TeMIepaTypbl HMeeT MeCTO H JIA HSOJIMPpOBaHHbIX XJOpOmsacToB 
MOrpy2XKeHHbIX B BOAy. Jina cycneusnit 
XJOPeJIbI HM APyrux Bosopoceli xapaKtep 662 
CNeKTPaJIbHbIX H3Me€HCHHH Mp anamoruy- 
HbIX YCJIOBHAX HeCKOJbKO HHOM. [pu Tem- 
nepatType oKovIo 30° B cneKTpax 3THX O6b- 678 
€KTOB HaOwlOJaeTCA HeKOTOpOe cmelmleHue 
KpacHoro MakcuMyma. IIpu Temmepatype 
mopayKa 40° 4 JabHeliliem HarpeBaHun Jo 
55° H3MeHeHHE CleKTpa He mpoucxogut. £ 
Oxou0 55° MakcHMyM cmeKTpa norvoute- a 
HUA CHOBa HayMHaeT CMeWlaTbCA B KODPOT- 
KOBOJIHOBY10 OOJIACTb, COBEPINeHHO aHaslo- Fy 
THUHO CMELLCHH1O CIEKTPOB JIHCTbeEB H 430- 
JIMpOBaHHbIX XJIOpomacToB. YKa3aHHoe 
U3MCHEHHE CIICKTPOB BbI3BaHO, MO-BHAUMO- 

MY, COBepUICHHO OJHHAKOBBIMH NpHynHa- 666 
mu. Ilogo6uoe aBseHue MbI HaGsiogamu (7) DD 40 60 60 C 


paHee aCTe€HHH, OCBeUICHHbIX Hempo- 
ie : = P Puce. 1. Banaune Temmepatypbl Ha mo- 


Re eee” SPS. JlOKeHHeE KpacHOrO MaKCHMyMa cmeKTpa 
Gem oOyciopieHoO CMelleHHe MaKCH-  jycta monuna (1), cycnensuu xsI0po- 


MYMOB, HaOiomaemoe Mexgy 30 u 40°, naactos monuuna (2), xiopenmpi (3), cue- 
moKa CKasaTb TpyqHO. BosmoxHO 3yecb Hesecmyca (4), sBraenst (9), x0poKoKkKa 
CKa3bIBaeTCH BJIMAHHE OCOOeHHOCTeH cpe- (6), padbuaouemst (7) 

bl, B KOTOPy!O NOPpyXeHbl XJIOpOMMacThl 

BOJOpoce, WIM BellecTB, COsepKauuxca B Hel. MoxkHO npesnouoxKuTD, uTO 
CTpyKTypa MOJeKyJIAPHBIX MeHOK H XapakTep MX CoveTaHHA Mex] coool y 
BOAOPOcsMeH HECKOJbKO HHOH, NO3BOJIAIOMIMH HEKOTOPy!O NepecTpowky, He Cco- 
MPOBOXKLalouly1ocA OCBOOOXKAeHHeM CBAsel C OemKOM. BO3MOXKHO Takxe, YTO y 
BOMOPOCMeH COOTHOWMEHHE OPM XMOPOUNa HeECKOMbKO HHOe. 

Bce nomyyeHHble JaHHble yKa3bIBaloT Ha TECHYIO accolMallMto xXJOpouva 
C OeIKOM. 

IIpeqctaBseHue 0 TecHOli CBA3H XMOPOPHa C OeIKOM B NOCMeqHHe Fofbl Ha- 
IO ce6e NOATBepxKTeHuve B OMbITax Cura c corp. (%). Vim ylanocb NOJyYHTb 
IpOAYKT C MOweKyapHbIM Becom | 400 000, cogepxxaminit oT 2 Jo 10 Monexyn 
xopodpusla Ha ccbeprueckoit rmo6ye Geka c AMamMeTpoM oKouIo 100 A. Kaup- 
pun (1°) qaer cXeMy, B KOTOPOMi HaKJIOHHO pacmosoxweHHbie POPOMHHble yacTH 
MOJCKYJIbI XMOPOMUIIa ACCOMMMPOBAHbI C OeKOM. ; 

Hamu (2) Opa mpeqoxwena CxeMa, COracHO KOTOPOH NMOBeEPXHOCTb OeKa 
MpPeNCTaBJIAeTCA HEPOBHOH C BbINYKJIOCTAMH, Ha KOTOPbIX, MO-BUAMMOMY, pac- 
MONOMKEHbI MOMCKYJIbI XMOPOPNIa, MpUMbIKax K OeKy POPOMHHDIMH YaCTAMH, 
a (PUTOJIOBLIMH OCTaTKaMH — K JIMMOHaM. B cBete JaHHbIx Cmuta MW Ap. mpeq- 
CTABJIACTCA BEPOATHBIM, YTO TpaHHyalMe C NMTMeCHTO-IMMOHLHOK asoki ccepu- 
TECKHE TOOyIbI OeKa H OOpasyl0T Te XOJIMHKH, Ha KOTOPbIX aCCOIMHPOBaHbl 
XOPOPHIbHbIe MONeKyJIbI. PasMepbl TAKUX POOyJI NOSBONAIOT AYMaTb, YTO UX 
3lalOUlWeca B JIMMONZHY!0 (basy MomyccepHueckHe YaCTH MOryT HecTH OKONO 200 
MONeKYJI XOPOHa, YTO COOTBETCTBY eT MOP(POMOFHYeCKOMY BbIParKeHHlo (poTo- 
SHHTeETHYeECKOH eHHHILEI. 

TakuM OOpa30M, HcCJleqOBaHWe M3MeCHCHHA CM€KTPOB JIMCTbeB HeEKOTOPbIXx 
DACTeEHHH, CyCNeH3Hi H30JIMpOBaHHbIX XJIOPONNAacTOB H BOROpocneH mMokasawo, 


1445 


yTO HadaJlO CMe€LCHHA KpaCHOro MaKCHMYyMa Y MepBbIX JByX OObeKTOB COBNalaeT 
C HayaJIOM JeHaTypalluH Geka M yKa3bIBaeT Ha TeCHYIO CBA3b XJOPOPuNa w 
nmpoteuHa. HeckoubKO HHO XapaKTep HOCAT CNeKTPaJIbHble HSMCHEHHA CYCMeH- 
3H BOLOpOceH, re HeOoMbUIOe CMeLLIEHHeE MaKCHMYMa HaOuJlofaercaA y2Ke pH 
30—40°, a 3aTeM MpOHCxOAHT MepeMeuleHHe MaKCHMYMa B KOPOTKOBOJIHOBY1O: 
yaCTb pH 55°, Kak y BBICIWIHX pacrennii. STO MOXKET MPOWCXOLUTh BCeEACTBHE 
ocoGeHHOCTeH Cpelbl, OKPy*KalouleH XJOPOMMAacTbI H CTPyKTYPbl MOHOMONeKY~ 
JIAPHOTO COA BOLOpOceH. 


Iloctynuao ‘ 
7 I 1960 
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Aornangn Akapemun nayx CCCP 
1960. Tom 131, Ne 6 


BHOXHMH A 


| neH-Koppecnon eHT AH CCCP C. E. CEBEPHH, B. IM. CKYJIAUEB, C. Ml. MACJIOB, 
MH. HW. BEHEXMKTOB u B. I. WECTAKOB 


TEPMOPErYJIATOPHOE PA3OBLIEHHE JbIXAHUA 
HU ®OC®OPHJIMNPOBAHHA | 


Uccneqopanue npolecca OKHCIHTeIbHOTO choctbopHupoBaHHsA in vitro Ha 
30JIMPOBAHHbIX MHTOXOHJPHAX NPHBENO K OTKPbITHIO ABYX MyTel OKHCeHHA 
AbIXaTebHON Wen: Pochopuupyrowlero H Hyulero HesaBHcHMo oT docdho- 
WIMpoBaHHA (*~°). Bpwia noka3aHa BO3MOXKHOCTb OOpaTHMOl peryauHH (re- 
eKJIIOUCHHA) NWyTeH OKHCIeCHHA Ha MHTOXOHApHAX (7-°) w mpomeMoHcTpupoBaHa 
ATHBAIMA HeEPocopHJMPy!OULleroO OKHCJICHHA MPH HEKOTOPHIX MaTOJOrHyecKHX 
XCTOAHHAX, B YaCTHOCTH MPH THpeoToKcukKose (7, 1-18), OynaKo ocTaBaulacb. 
SACHOH PYHKIMOHAIbHAA POJIb OKHCJIUTebHOrO MYTH, He CBA3aHHOTO C O6- 
a30BaHHeM OoraThlxX sHeprveh docdaTos. MoxKuHO Oplio mpesqnosaraTs yyacrue 
cpoctopHJIHpyrolyeroO OKHCJICHHA B KaveCTBe MeXaHH3Ma paccesHHA ZSHEprHn 
BbIPaOOTKe XKHBOTHOH TeMJIOTHI H ee perysianHH (° 14 15), 

Tlanaroc, Macopo u Baliep (*°) u ofHoBpemeHHo CmutT u ®zepxepcr (1’): 
JHAPYKHJIM AKTHBALHIO He*ocopHJIMpyrouleroO OKHCJICHHA B MHTOXOHAPHAX 
CeYCHH KPbIC, AKKJIMMATH3HPOBaHHbIX K xouoyy. IIpu stom 3aMeTHOe H3MeHeHHe 
oappuuHenta P/O, orpaxKatoulero cooTHOMIeHHe dbocdopHupyloulero u Heoc- 
OPHJIMPYrOUlerO OKHCJICHHA, NOABJIAIOCb JIMIWb NOC JJIMTeIbHOrO BbIepKH- 
1HHA Ha XOsOy (Yepes HECKOJIbKO Heeb). TaKkoe OOCTOATeEIbCTBO 3aTPYAHA- 
) pellleHvHe BOMpoca, ABJIA€TCA JIH NepeKJOUeHHe OKHCJIeCHHA Ha He*ocPopHn- 
VIOMLMH NYTb CielHaJIbHbIM TEPMOPeLry/IATOPHbIM MCXaHH3MOM HI 3TO NOOOUHOe 
3MeHeHHe, HacTymarolllee B pesysbTaTe OOuleH MepecTpohkH oOOMena. 

B wacTosieli pa6oTe HCCIeEMOBaJICA OKHCJIMT@JIbHbIM Me€XaHH3M NOep%kKa- 
1A MIOCTOAHHOM TeMMepaTyPpbl Tesla TeNJIOKPOBHOrO X%KHBOTHOFO (roy6s) npH 
DATKOBPCMCHHOM BO3IeHCTBHH XOIOa Ha OpraHH3M. Ilo Meroyquke, onvcaHHoli 
aHee (°), H3MepHJIOCb OKHCJIHTebHOe (hocopHINpoBaHve Ha MUTOXOHAPUAX 
VY AHOM MbILINbI H neveHH*. MHTeHCHBHOCTb OKHCJI€HHA iN ViVO YUHTbIBasach 
) MOTpeGJICHHIO KHCMOpOAa 2KHBOTHDIM (MeTOZNKy cM. (7*)). 

Tlogonpirupie royOu BbIepKUBAIHCb B XOJOAHIbHHKe pH —15° B Teue- 
ze 1O—180 mun. JI JOCTHXKeHHA GOvIee CHJIbHOTO BOSAeCHCTBUA XOMONa Ha Op- 
\HH3M FoulyOu OCTpurasucb. Takue YCOBUA OXaKeHUA yxKe yepes 10—20 mun. 
I3bIBaIM Mporpeccupyroulyio rumoTepMuio Tela. HeoOxoxuMpimm TpeOoBaHnem 
If BOSHHKHOBCHHA THMOTEPMHN ObWIO AIMTebHOe COmepxKanke rowyOa neperx 
IBITOM B Terie («leTHHe» TOON, COMepxKaBUIMecH C HACTYIJeHHeEM XOJOJOB 
YTeIJICHHOM MOMeLeCHHH Ip TeMMepaType OKOWIO 15°). Tomy6u, B3ATbIe 3HMOH 
3 HEYTEMIeHHOrO BOJIbepa, MOrIH Oe3 OMmepeHHA B TeyeHve MHOTHX yacoB 
(MaKICHHA MOWepxKUBaTb TeMnepatypy Tea oKos0 40°. Y romy6eli, coxep- 
aBIIMXCA B Tele, MOria ObITb HCKYCCTBCHHO BbIpaOoTaHa CMOCOOHOCTh K NOJ- 
pXKAaHHIO TeMNepaTypbI Tela Ha XO/OLy. OTO RocTHrasloch TEM, YTO OCTPWKeH- 
IH TOMYOb OXJaKMasIcA NO TeMNepaTypbI Teva 30—35°, mocme uero OXJIaxKe- 
ie Mpekpamanocb. Ecau stot rouyOb yepes 1—2 HA BHOBb NOMEIIaJICA B 
WIOLHJIbHUK, TO OKA3bIBaJIOCb, YTO OH CIOCOOeH NOAAepKUBAaTb TeMMepatypy Te- 
. okoo 40° B TeyeHHe MHOTHX YacoB. THNHYHBIK ONBIT MpeycTaBsleH Ha puc. |, 


* QnpiTbl Ha MHTOXOHApHAX NeveHU OEM MocTaBeHb! Npu yuacrun JI. JI. Kucesesa. 
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ViccneqopaHve NOBTOPHO OXJaKaBIUUXcA ToyOeH, MOAMepXHBABUIHX TEN 
mepaTypy Tela, OH3KYIO K HOPMaJIbHOH, MOKa3as0 pesky!o cre ae 
TpeOJICHHA KHCNOpOfa PH OXMaKMCHHU; OHO COCTABHIO Ha XOJOJly = 
135 ma O, Ha | xr Beca romy6a (cpeauee u3 12 ontrTos), npoTuB 1360--35 Mut C 
B Teme (cpegnee 43 36 onbiTos). M3mepenve OTHOMEeHHA P/O Ha MHTOXOHApPHA 
NOBTOPHO OX/axKLaBLIUXCA romyOek Wa pesyIbTAaTHI, MpeACTABJICHHBIE B Ta6u. 
(B CKOOKax yKa3aHo yucw0 onbiTos). [lepBoe oxJlaxkeHHe (B TeYeHHe 15—25 MHH 

. BbI3bIBaJIO THMOTePMHIO, a MpH Mc 

C BTOPHOM OXJlax%KJeCHMH, MpOusBonut 

40 ? memca uepes 2 AHA Mocwe NepBor 
OxXaxKIeCHHA WU WIMBUWeMCA 2,5 yace 
Temlepatypa Tela COXpaHAJIaCb OKC 
no 40°. Ja BbIqeIeHHA MHTOXOH) 
pH MpHMeHsAJIMCb Cpefbl: B Cy4a 
nmeyeHu — pactBop 0,25 M caxapos3: 
MB CuIyyae MbILLMbl — pacTBop, CC 
nepoamni 0,1 M KCI, 0,001 A 
MgCl, u 0,05 M tris-(oxcuMerHa, 
amuHometaH (pH 7,4). Ycnosue UE 
KYOalLHH MHTOXOHApPHH: Temnepatyp, 
0 40 60 120 0muv. 26°; ra3soBas taza — BO3yX; BpeM 
/podonwumenbHocine oxnamGeHuA wHKyOauHH 30—40 MuH.; HHKyOally 
‘Puc. 1. Temneparypa tena oxviaxgjasmeroca OHHAaA CMecb 2 MJ: cboctbaT KaJIM 
womyOa mIpH meppom (/) H mp noptopHom (2) (pH 7,4) 40 pM; KCl 200 uM 
ae MgCl, 10 uM; AM® (pH7,4) 3 uM 
rmioko3a 150 uM; rekcoKvHa3a B é 
‘KPpaTHOM H30bITKe K MaKCHMAJIbHOM CKOpocTu docdopusupoBaHHA; cy6cTpa 
OKUCJICHHA (AHTapHan KHCNOTa) (pl 7,4) 40 uM. 

V3 rao. | BHAHO, YTO Ha MeyeHH He yyaeTCA HaGIOLaTb H3MCHEHHE OTHOILLE 
Hust P/O nocne KpaTKOBpeMeHHOFO OXs1axKICHUA; 3TO COOTBETCTBYeT JaHHbI 
Ipyrux apropos (7°,*”). B To ke BpeMA, Ha MBIIUMe MPOMCXOAUT NMepeKsIOGeHU 
OKHCJICHHA Ha Hedocopniupyroun 
NyTb: KospuuHexT Pocdop wu poBaHuAa 
CHwKaetca B 5,7 pa3a. TaKxoe pes3koe P/O KOHTpOJbHBIX Tomy6eH (6e3 OxaxKTeE 
yMeHbIweHHe 9cTepucbuKalluH Heopra- HHA) H MOBTOPHO OxsaxKLaBWIUxca romyOe 

(Mocie OxaxKTeHuA) 
HuYecKoro docdata He MOxeT OOb=A~C- 
HATbCA AKTHBaWWeH Kakux-sH60 AT Ma3- 
‘HBIX M€X@HH3MOB MHTOXOHAPHH, moc-  Txanp 
KOJIbKY H3Me€peCHHA OKHCAHTeIbHOrO 
«pOcpOpHJIMPOBaHHA BeJIHCb B MIpHcyTcT- 
BHH H30bITKa TEKCOKHHA3bI H PJIIOKOS3bI; 
M3BeCTHO, YTO 9Ta AKILENTOPHaA CHCTeMa 
yCnelIHO KOHKYPHpyeT C 9H3HMaMH, ruyApomu3yiomuMu AT®. AT®, yo6apner 
HbIM K MUTOXOHPHAM OXJaxKCHHbIX KUBOTHBIX, YBEJIMYMBAJ CKOPOCTb ScTepL 
(pukal\uH HeopraHuyeckoro (pocdata, YaCTHYHO BOCCTAaHAaBJHBaA COMpsA*KeHKe, 
TO BpeMA Kak Mpu akTuBanHH AT@a3pi HIM SH3MMOB, THAPOMM3Yy!IOULNX OorarTHl 
aHeprvel MpeqwecTBeHHuKH AT®, moxKHO OblwIO O*KHZaTb LecoctopHMpoBaHH 
yo6aBseHHoro ATO. 

Pa300mleHve Moce NOBTOPHOFO OX1aKCHHA MOXHO ObWIO HaliTH NP paswHe 
HbIX BapHalWAX MHKYOaWMOHHOH CMeCH H Cpedbl BbINeeCHHA MHTOXOHApHH 
B YaCTHOCTH IPH BbIAeeHHM MUTOXOHApHH B pacTBOpe, COJepKalleM HOMHMM 
KCl, tris-Oyhepa u MgCl,, Taxxe AT® nu Bepcen. PesyptaTb! 3THX OMBITO 
‘OYLYT OMMCaHbl B OTACIbHOM COOOIILeCHHH. 

Kak BHAHO 43 puc. 2, MOBTOpHOe OXaxKeHHe ToryGeli BLIsbIBAeT PesKO 
YMeHbIUIeHHe CKOPOCTH (ocOpHJIMpOBaHHA, TaK YTO B OTJEbHbIX OMbITAX He 
OuONaeTCA NOHOe pasoOuleHHe OKHCeHUA OT coccbopuMpoBaHUaA. 

B tau. 2 (yclOBMA BbINeeHHA HM HHKYOAaLLMH MUTOXOHAPH Te xe, ITO 
B TaO. 1) STH pesyMbTATbI COMOCTABJIEHbI C J@HHBIMH, MOJIyYeHHbIMH Ip He 
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ae SS oe 


Temnepamypa mena 
8 
= 


S 


Taonuma 


Tlocae 


Bes oxlaxKeHua OXJlaK JeHHA 


Tleveub 
Mobb 


1,40+0, 11 (10) | 1, 40+0,08 (9) 
0,85+0,10 (13) | 0,45+0,05 (8) 


TaOauna 2 


Pomb « 
ee ee K XOJIOZY» B MoOusM3aluH cpeqcTB 
CKOM TepMoperyaalun mp OX laxK eHuH 


Rees ete sine ae. pees airy mathimeg Gaede ekA ate 


P/O 
Oxnaxzeune rony6sa T-pa Tlorpe6enve 
Tena, °C AUTApH. nupos.+ KHcCNOposa, 
K-Ta -+-a6si0uH. | Ma O,/Kr-uac 
K-TbI 
Heoxsaxkyanmniica 
IIpv neppom oxsaxyzennn ae wee 2,08 1220 
IIpH nostopHom oxaaxzenuu 398 0:03 nen ate 
? > ) 


nyOel, TepABLIMX TemMnepaty 


Kak culeqyer u 
| Sig “appara 3 rea Py TP€HMPOBaHHOPO K XO/OLY, MOBTOPHO OXWaxKTaB- 
, , AED KB arOUlero OIM3KY1O K HOPMaJIbHOH TemmepaTypy 


a pW oOXaxKeHHH, n 
» Npo“sounio no 
ocbopHI Hw pOBaHHaA. ITH MOMHOe pasoOuleHHe OKUCIEHHA OT 


Oy6b,  OXwJlaxKaB- 
IMHCA BII€pBbIe, Cco- 
PaHACT 3HAYHTeIbHOe 
IpAXKeHHe OKUCIE- 
MA C cocdopuaupo- 
aHHeM, TepAA pu 
(OM TeMNepatypy Te- 
a. Y Takux rony6e 
porpeccupylomlan rHu- 
OTEPMHA TMPHBOLUT K 
elu uvepes 20 — 
) MHH. HaXOKJCHHA B 
OIOAWIbHUKe. Tpe- 
ApOBaHHble Troyou 
KHBAaIOT B 3STHX yC- 
OBHAX B  TeYeHHE 
HOTHX UaCOB. 

TakHM oO0pas3om, 
KA3bIBaeTCA, YTO TPH 
23KOM OXJIaKCHHH 
IraHu3sMa pa3BHuTHe 
ATOMOrMYeCKOrO = CO- 


Puce. 2. Bauanne oxJliaxKJe@HHA Ha COOTHOMIeHHe CKOpOcTeH doc- 
(opHsIMpOBaHHA M OKHCJIEHHA B MHTOXOHAPHAX TpPyAHOM MBI 
romy6a: A — actepuunuposanHoro dochata, 5 — norsowex- 


rOMHUA (THMOTepMHH) 
DOHCXOAMT B yCJIO- 
AAX MpouHoro conpsA- 
CHHA OKHCJICHHA H 
octpOpHJIMpOBaHHA, a 


SIKHBaHHe COMPOBOK- 


Horo KucOpoga ( BM Mo/ax Ha 1 Mr GemKa MUTOXOHApHE B 4ac), 

B— P/O. 1 — xontTpombuble (HeoxsaxKyaBuiMecsd) romyOu, 2 — 

NOBTOPHO oOxwlaxKJaBuIMecA rouyOu. Cy6cTpatbl oKuceHuaA : J— 

auTapHaa KucoTa (40 pM B mpo6e); // — nupopuHorpanHaa u 

a6nounan KucsoTEt (40 u 4uM, cooTserctBeHHo). [locranopKa 
OnbITa Jana B TeKcTe 


AeTCA TepeKJOVeHHeM AbIXAHUA Ha Hedochopuinpyiouluh nytp. Jpyrum 


3MeCHEHHEM, HacTyMaroul 
yeGIeHHe KUCIOpPOZa %AXHBOTHHIM. 


MM TIpHu OXJIaKTCHUH, 


ABIACTCA MOBBIMeHHOe 0- 
B orsuanue oT pas06meHua, THIMYHOTO 


Alb JIA MOBTOPHO OXJaKaBIUUXcA romy6el, CTHMYJAWHIO [bIXaHuA Ha XO- 
oly MOXKHO ObWIO HaGOLaTb Hy BIEPBbIe OXNAKMABUINXCA romy6eH B TeveHHe 


2pBEIX 20—30 MHH. 


BbIJepMUBAHHA B XOJIOJMJIbBHHKE. 


Bosee uuTembHoe 


KlaxKeHHe, KOTOpOe BeIO K MaeHUlo TeMMepaTyPbI Tesla HWE 32—33°, Bceryla 
IPOBOKMalOCb MOHHAKECHHEM noTpe6seHuaA KucTOpoya romy6em. IIpu coctos- 


uu riyOoKOH rHunoTep 
He JbixaHua Hu cocdcop 


MUM y H€KOTOPbIX 9K3EMIIAPOB HaOsmroaocb pa3o0bute- 
WIMpoBaHua. OHaKo TIpH CHHKEHHOH CKOPOCTH JbIxXa- 


uA ero pagoOuleHHe OT (pocpopuJIMPOBaHuA y2Ke HE MOO NOJHATh TeMMmepaty py 


asta., : [loqo6npie 
> JLAH, vr. 134, Ne 6 


(paKkTbI 


uTo 


OObACHHTb TEM, CTUMY JJMpOBanHoe 
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MO?KHO 


WbIXaHHe, T. €. MOBBIINeCHHOe CKHFAHHe BeUMIECTB B OPraHH3Me MPH OXMarK]) 
HHH, BeeT K yB@IHYCHHIO TeHJIONPOLYKUMM, a MepekJOUeHHe OKHCJICHHA F 
HeMocopHJUP ION WyTb MaKCHMaJIbHO yupoulaeT PYHKIUMIO AbIXaHuA B MO, 
Jlep2KaHHH MOCTOAHHOM TeMMepaTyPpbI Tela, MOCKOJbKY IHEPFUA OKMCJIACMBIX Bi 
HleCTB HeMOCpesCTBEHHO NpeBpalllaeTcA B Tem0, MHHYA MeXaHH3MbI OOpasi 
BaHHa WH ucnosmb30BaHua AT®. Takum o6pa3om, paso0uleHHe [bIxaHUA u Cor 
(bopHsMpoBaHus, Hapayy c yBewMyeHueM NoTpeOmeHuA O, ABMAeTCH MeXaHH, 
MOM CpOuHOH MOOMJIMSallHM Tela. 

Buicrpota, C KOTOpOH B MbIlllax HacTyNaeT pasoOmleHve Mp OXNaKeHU) 
yKa3bIBaeT Ha IIPHCyTCTBHe B MbIIMeYHOH TKAHM COBepIeHHOTO MeXaHu3Ma Te] 
MOperyJIATOPHOPO MepeKsOVeHHA MyTeH OKMCeHHA. XapaKTepHO, YTO «ecTeCc 
BeHHOe», PeryJATOPHOe, pa3z0OuleHHe OTMHYAeTCA OT MaTOJOrHyeCKOTO YMEH]) 
menus P/O upu tupeotokcukose. Tpe6yerca BBeqeHve OO/bIIMX 03 THPONAH 
rO rOpMOHa B TeueHHe Heeb AIA MOJYYeEHUA HEKOTOPOTO PasOOMeHHA OKHCI' 
HUSH cpoctbopHMpOBaHHA, MIpHueM 9TO pasOOULeHHe, B NPOTHBOMOMOKHOCTH Te] 
MOPeryJIATOPHOMY, 3aTParHBaeT MeueHb, a HE CKEJIETHbIC MbILLUILbl XHBOTHOTO * 

TepmoperyiaTopHaa tbyHKuNA HecocdopuMpyioulero OKHCIeHHA, ero OF 
cTpad WM MOMWHaA aKTHBalluA MPH KpaTKOBpeCMCHHOM OXJaKACHHH KHBOTHOT( 
CILYXKAT YKa3aHHeM Ha TO, 4TO 9Ta POPMA OKHCJIMTEIbHBIX PeakKUMH 3aHuMae 
CYIeCTBeEHHOe MecTO B OOMeHE BellecTB. CooTHOWeHHe cocctbopHIMpyroulero 
HetpoccopHIUpylolleroO OKHCJICHHA ONpeWesAeTCA, BEPOATHO, B3ANMOReEHMCTBHE 
JIBYX MIPpOTMBOMOJOHKHIX CHCTEM: CONpsAraiouleH u pasoOmjaiomen. JambHeHIMe 
HCCJIeMOBaHHe JOJIKHO ONPeAeNUTb, KAKHM OOPa30M PeryAUHA PocpopuUpykK 
mero H HedoctopHUpytoulero OKHCJICHHA OOeCHeYHBAeT BHINOJIHEHHE BCeH Cé 
BOKYMHOCTH (PYHKIMH OKHCJIUTeIbHbIX PeaKUHH B SHEPreTHYeCKOM H MvlacTuy 
CKOM OOMeHE. 


MocKOBCKHH TOCyapCTBeHHbI YHHBepCHTeT Tloctynus0 
um. M. B. Jlomonocosa 23 I 1960 
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BHOXHMH A 


Yaen-Koppecnonyent AH CCCP H. M. SMAHYQIJIb, K. E. KPYI JIAKOBA, 
H. A. 3AXAPOBA u H. HW. CANEXKMHCKHA 


TOPMO)KEHWE PAAWVAUWMOHHON JENOJIMMEPH3ALMU 
AESOKCHPHBOHYK JIEMHOBOM KMCJIOTbI HHTHBATOPAMH 
CBOBOAHOPAAUHKAJIBHbIX PEAKILMH 


Cpeau pasJIMUHbIX OHOXHMHYECKHX CJIBHPOB, BbI3bIBAe€MbIX B KJICTOUHOM META- 
HOIM3Me JeHCTBHEM HOHUSHPYIOUNX M3yueHu, BaxKHOe 3HAYeHHe MMEIOT H3- 
MCHeCHHA OOMeHA H CBOHMCTB HYKJICHHOBbIX KHCJIOT. 

Muoro HcceqOBaHHi NOCBALICHO H3yYYeHHIO ABJICHHA JeNOMMepHsallHu Je3- 
9KCHPHOOHYKJeuHOBOK KucNOTH (THK), uHMHupoBaHHOH Bo3smelicTBueM TIpo- 
iWKalouleh paquauun (*). [Ipomecc FenomMMepusallHn OCYMIeCTBAAeTCA JIMTEMb- 
foe BpeMA Nocle NpekpameHua OOsyueHna (7). DTo OOcCTOATeNbCTBO JesaeT 
A3yueHve peakilHu JenouumMepusaunn JIHK ocoOeHHo HHTepeCHbIM BCJIeEACTBHe 
SHEIMHUX aHaJOrHH C XapakTepOM pa3BHTHA syyeBOrO MOpaxKeHua. 

TlocneqetictBue OObACHAeTCA OOPa3s0BaHHeM [epeKHCHBIX MPOW3BOJHbIX 
THK, KOTOpble 3aT€M MeJVICHHO Pa3pPYLWIalOTCA, BbISbIBAA H3MCHEHHE ee CTPYK- 
ryppt (*). O6 yuacTuH B 9TOM Mpolecce COeqHHEHHH MepeKHCHOrO XapakTepa 
-BUCTEIbCTBYCT CHI bHadA 3ABHCHMOCTH JenOJIMMeph3allHu OT HaIMGMA B CHCTeMe 
MOJICEKYJIAPHOTO KUcNOpona (*) H npAMoe OOHapy2xXeHHe Nepekucell XHMMYECKH- 
MM MeTOyamMu. Bpicka3bIBaeTCA TaK2Ke MHEHHEe, YTO JeNOMMepUusalluaA CBA3aHAa 
> MEJWICHHbIM THAPOMH30M yrsleBoocaTHou CBA3H, KOTOPaA CTaHOBHTCA Ja- 
SHIbHOM NO BJIMAHHEM BO3HMKAIOUINX B Mpolecce OO yueHuA paduKasos OH. 

BecbMa BepOATHO, YTO POJb JAOHIbHBIX MPOMeKYTOUHEIX NpOH3BOAHEIX JLHK 
‘BOAUTCH K 3apO%XKJeHHIO CBOOOHDIX PaNKaJIOB B pesyJIbTaTe pa3pbIBa oOca6- 
ICHHBIX CBAZeH, a MpOMecc TENOMMMePH3allHH B WEIOM ABIAeCTCH CBOOOAHOPal- 
<aJIbHOH peaklHeH. 

HecomHeHHO, 4YTO HMEIOTCA CYIULECTBEHHbI€ OTJIH4YHA B Mpoweccax enouHMe- 
yu3zanuN JIHK B MogeabHbIX BOAHBIX pacTBOpax H B TKAHAX Pa MOUyBCTBUTEJIb- 
ibIX OpraHoB. B nepBom cilyyae JIA HHMUMAPOBAHNA Ipotecca TpeOyloTca je- 
‘ATK ThICHY, a BO BTOPOM OCTATOUHO COTEH PEHTFeHOB. OAHAKO B OOOHX culyya- 
IX BO3MOXKHO MpoTekaHve mporwecca MO CBOOOAHOpaMKaJIbHOMY MeXaHUsMy. 
3 cyuae peasIbHbIX OHOMOTHYeCKUX CHCTeM (TKaHM) COBOKYNHOCTh pasHKasb- 
IDIX PCaKILMH 3HAYHTEMbHO YCOKHeHA yUAaCTHeM B Mmpolecce cBoOodHOpayuKasb- 
IbIX (OPM epMeHTOB. 

Pax uccreqoBaHult Obl HanpaBJIeH Ha H3bICKaHHe CNOCOOOB NOsaBJIeHHA WI 
OpMOXKeHHA mpomecca Zenomumepusatun JTHK. B Bugy ovepuquoro sHayeHns 
THX UCCHeLOBAHUL LWIA CO34aHUA PalWOHaJIbHbIX NPHHUANOB NOLOopa XuMuue- 
KUX CPeNCTB MpodwakTHKH HW TepaluM JyyeBoro NopaxkeHHuA OblIO H3sy4eHO 
JIHSAHHE Ha Wpomecc WeMOIMMepH3allHu WIMPOKO WSBeCTHBIX 3alllMTHbIX pena- 
aTOB (IMCTeAMHH, WHCTHHAMMH, THOMOYCBHHA, TyTaTHOH H Jp. (®-§)). Bo Bcex 
Wyyaax ObWio yCTaHOBJeHO TOPMOsAlee AeHcTBve MpellapaToR pH BBeeHUY 
IX JO O61yYeHHA, a B Cyyae PlyTaTHOHa — TakKe HM TocwJe oO yueHHA. 

Vcxoya 43 mpeycTaBleHua 0 CBOOOAHOpaHKaJIbHOM MexaHH3Me peakIlun Je- 
iomuMepu3anun JJHK, mpi cuuTaiM Weecoo6pasHbiM MpoBepuTb acppekTHBHOCTE 
eliCTBHA Ha 9TOT Mpolecc 106aBOK MHFMOUTOPOB pakukKaJIbHbIX peakuni. B npe- 
BILYILUX HCCMeOBAHHAX STH HHTHOUTOPHI OblIN HCNOMb3OBaHbI HAMM AIA TOp- 
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MOXKeHHA POCTa 3OKAYeCTBEHHbIX ONyXOJIeH MyTeCM YMCHbINCHHA KOJIHYCCTBE 
CBOOOJHBIX payHKaJIOB B paKOBbIX KseTKaXx (°). B HallIMxX SKCIepHMeHTAaX C4 


3pPeKTbI TOPMOXKeHUA IIpOrec-| 
ca JenouumMepuzaunn JLHK ( 
cCucTeMax, COJlep*KaluX pacTBOy 
PeHHbIit KHCOpOx) Mp BBEeAey 
HHH joOaBoK Mponusratwiare| 
yo wu nocmte o6yueHua. Onbry 
NOATBEPAH STH Mpesmomox*Ke-| 
Hud. Jia uccteqoBaHHi UC. 
nowb30Batacb JIHK, Bblyeen- 
Had M3 THMyca TeleHKa (1°) ¢ 
MOJIEKYJIAPHbIMH BecaMH 2--3- 
-10° u KostbpunveHTaMu aTOM- 
HOH 9KCTHHKUMH Ha | r-aT oc: 
tbopa & = 6100-6500. Kon- 
meHTpauua pacrBopos JLHK on- 
pelesAlacb CIeKTPpOMOTOMeTpH- 
yecku (14). 


ae ey ye ee 50 vac. O6yuenHve pacrsopos HK 
Goema om Havana obnYyveHiA ——— c pH 4,0 B 0,2 M NaCl mnposo- 

qusocb Ha ycTaHoBKe PYM-d2 

oF (HampsxKeHne 180 kB, TOK 15 Ma) 


B CTaHJapTHbIX mpoOupKax 6e3 
dumbTpa (o6bem mpoO 4 ma). 
MomHocTb jo3br Oba 3006 
r/MuH, O6mjaa go3a 60000 r. 
Paspyumenue JLHK duxcuposa- 
JIOCb 10 H3MCHEHH10 OTHOCHTEb- 
HOH BA3KOCTH B TeyeHHe JJIH- 
Te@JIBHOrO BPe€MeHH TOcue OOTY: 
deooooco «©6s WCHUA. M3mMepeHve BHA3KOCTH 
MIpOBOJMJIOCb B BUCKO3HMeTpa? 
Tuna OctTBabya. Kak BHJHO HE 
puc. 1 A, Ha KOTOpOM NOKa3at¥ 
ocpPeKT TOPMO3ALero JeHcTBUsS 
Atco otemooscatecnex. nponusiralaata npu ero BBese 

TE PE DRS TIE CION oe Sn ieee bay fricoume 

Goems om wovene OLTYYCHUA $$» 0 f 

0,68 % uHruOuTOpa 3HayHTesIbHC 


Puc. 1. H3MeHeHHe OTHOCHTeIbHOM BASKOCTH pacTBO- 
J MeHblllaeT rlyOuHy enmouuMe 
pop JIHK B 0,2 M NaCl nocne o6ayueHua pentrenos- y 7 es 


CKHMH Jly4aMM TIpM qoOaBKax uHrHOuTOpOB 0 Obsmy- pusauuu. Ha Tom xe eee 

yenus (A) mH mocne o6myyenua (6). 1 — oOsyyenne NOKa3aHO = TOPMOSssALee § CCT 

Ses uHrMOuTopa, 2— o6yueHue c joOaBKoli mpo- Bue AOOaBKU XMOpruypata WHC 

SUD TARASES, Penpaeea sis Oia xloprugpata TeaMMHa B KowIMYecTBe 0,04 m. 

} . ° F —_ u 

ULM O6Jly4eHHbIM te 10% pactsopa (c 1,96 ma 0,2 mM, 

NaCl). B reyenne nepBpix 5 vac 

nocie O6YYeHHA TOPMO3saule 

AENCTBHe WMCTeaMHHa MpakTHYeCKH COBNalaeT C JelicTBHeM MponHuralsata 

OuHako Ha Ooulee NOSMHUX CTayusatx mpomecc AeNOJMMepH3aluu B MpHcyTCTBH 
KUCTeaMUHa MpoTeKaeT r1yOxKe, YeM B OMbITAX 6e3 3al\HTHBIX BeLIeECTB. 

«, Oco6blii HHTepec MpelcTaBIAIOT OMbITH! oO H3y4eHHIO WelicTBuA nponnarad 

AaTa WU WMCTeaMHHa NPH BBeCHHH MX nocse O6yueHua (puc. 15). Onn noKe 

3a. YTO HOOABKH NPONMNradiNata MO-pexHeMy YMeHbULIAaIoT ra1yOuHy enor 
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Onnocumensnan bxsnociie ——» 


€pu3allHu, LOOaBKH %Ke WMCTeaMHHa B CHJIBHOM CTeneHM CTHMYsMpYiOT LenouH- 
epusaunio JTHK. 

| Tpegcrapiser unrepec JaJibHeituiee usyyeHne MexaHH3Ma JelCTBUA HHTH- 
HTOPOB CBOOOAHOPaMUKaJIbHBIX PeakUNH Ha npowecc JenomHMepH3annn JLHK. 
COOCHHO CYILeCTBEHHO yCTaHOBJeHHe CNOCOOHOCTH TaKHX HHTHOMTOPOB TOp- 
fO3HTb JeNONHMepHhsalMio pH BBeeHHH HX Moce OOmyUeHHA. 

Tor dak, 47TO THNHMYHEIM HHTHOMTOP pakuKaJIbHbIX Mpomeccos (nponuiraa- 
aT) OKaSbIBaeT ABHO BbIPAXKeHHOe TOPMOSALIee WelCTBHE Ha Npowecc LenosmuMe- 
v3alHu THK, POBOPHT B MOJb3yY MpeANOMNOKeHHA O CBOGOMHOPAaHKasbHOM 
€XaHH3Me STOH peaKIlHH. 

ABTopbl BbIparkaloT 6arogapHocth VM. C. Macryxosol u H. B. Hukosaeson 
a MOMOWb B paoore. 


 Wucrutyt xumuyecxoit dv3uKu Flocrynnst0. 
| Akajemun Hayk CCCP 8 I 1960 
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SKOJOLUS PACTEHHA 


B. A. TYBAPEBA 


ONbIT IKCNEPHMEHTAJIbHOFO H3YSEHHA BSAMMOBJIN AHH A 
lS PACTEHHA MYTEM BO3AEMCTBHM BbIMEJIEHHH 
KOPHEH HU JIMCTbEB 


(I]pedcmaeazeno axademuxom B. H. Cyxauesoim & I 1960) 


Bonpoc 0 BJIMAHHM BbICLIMX pacTeHHH Apyr Ha Apyra ABIAeTCH elle CpaBHH- 
T@IbHO Malo H3y4ueHHbIM. HeOombume cBeqeHHA NO STOMY BOMpOCy MOXKHO 0- 
JIy4HTb B paboTtax (*~*). B pa6ore B. H. CykayeBpa (*) ormeyaetcs mpeod.azaro- 
Ula POJib BO B3AMMOOTHOWICHHAX PaCTeHHH KOPHEBbIX CHCTeEM IO cpaBHeHiio 
C Ha3CMHbIMH 4aCTAMH. | 

B jexa6pe 1958 r. B TessiepMaHOBCKOM O/IbITHOM JIECHHYeCTBE Jla6opatop aH 
necopeqenua AH CCCP Opiiu HayaTbi ONbITHI 10 BbIABJICHHIO BJIMAHHA BbICIIMX 
pactenuit pyr Ha Apyra. )Keryyu A14 nocega Opin coOpavbl B OKTAOpe STOFO 
»*Ke TOJa NO OAHHM Ay6oM. 30 X OHH ObwIH 3ameCKOBaHbl. AULMK C Key TAMH 
no 7 XII naxoqusca mnpu KOMHaTHOH Temnepatype. 7 XII 12 cocyfoB u3 onnH- 
KOBaHHOro *Kesle3a 45 CM B AMaMmeTpe H 45 CM BbICOTOH ObIM 3alOJIHCHbI TIPOMBI- 
TbIM H pOKaJICHHbIM MeCKOM; 3aT€M MeCOK Obl OOHJIbHO CMOUeCH JMCTHJIJIMpOBaH- 
HOH BonOK. B kax Abi cocyy BbIcaquiu no 15 xKesrynei. Uepe3 2 HA Mocue MO- 
ceBa MeCOK B CocyaxX HavaJIM NOJIMBaTb BbITAKKAaMU U3 MV3MEJIbYCHHbIX KOPHeH 
W CYXHX JIMCTbeB. BaltsaxKKM TOTOBHJINCh 3a 3 JHA WO NOMMBa M3 pacueta no 560 r 
KOPHeH H JIMCTbEB Ha COocyy B TeyeHHe rosa. 

[ouHB BbITAKKaMH MPOM3BOAWICA B CeAYIOULeM NopsAAKe: 


Ne cocyma CoctaB KUAKOCTH AAA NomMBAa 


4 BuITsxKKH U3 WHCTbeB Ty6a 

2 BbITsxKKM H3 JMCTbeB KleHa 

3 BbITAXKKH H3 JMCTbeB ACeHA 

4 ByitaxKKM 3 CMeCH JHcTbeB y6a u ACeHA 

5) BbIta2KKM M3 CM€CH JIMCTbeB AyOa, KeHa, ACeHA, AMNbI 

6 JluctunmupopaHHas Bowa c BHeceHHeM yoOpeHuit 

7 BbitaxKKH H3 KOpHelt ny6a 

8 BylTtsxKKH H3 KOpHeH KmeHa 

9 BpitaxKKM M3 KOpHei aACeHA 

10 BbitsxKKH H3 CMe€CH KOpHeH qy6a u aceHA 

414 Bpita%KKH W838 cMecH KOpHeli fy6a, KieHa, ACeHA, MMI, 
JICWIHHbI 

12 JluctunmupopanHan Boga (6e3 yqoOpenuit) 


Bo sce cocyfp (kpome Ne 12) 8B revenue roga 4 pa3a BHOCMIM CMeCcb MHHe- 
PaJIbHbIX yRoOpenni: 3,4 r cybpata amMouusa; 5 r cynepdocdara; 1,2 r xuo- 
pucTOrO KaJIMA — 3a OWMH pa3 Ha cocyZ. 

CpaBHeHve BCXxOxKeCTH ‘key eH NPOBOAUOCh C€ COCy OM Ne 10, nomu- 
BaeMbIM BbITAKKaMH U3 CMeCH KOPHeH AyOa H ACCHA, Pe NepBHI BCXO NOABHVICA 
ol All 19587; 

PesyJIbTaTbl BIMAHUA BHITAXKEK H3 KOPHEli H JIMCTbEB Pa3sJIHMYHBIX JPeBeCHbIX 
MOpOR Ha BCXOKecTh AyOa NpHBOLATCA B Tabu. 1. 

B cocyjax, NOJMBaeMbIX JMCTHJJIMpOBaHHOH BOAO, Hayao HM KOHeIL MOsB- 
JI€HMA BCXOQOB NouTH CoBmayator. He ormmyuaetca u 9Heprua mpopactranusa xe- 
JyeH B 9THX CocymaXx. 

[lospnenHve BCXOJ0B B APYPMX COCy aX, NOMMBAeMBIX BHITAKKAMH 13 KOpHel 
H JIMCThEB Pa3IMYHIX AP€BECHbIX MOPOL, MPONCXOAMT 10-pasHomy. 
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Ta6Onmuna 1 


BexoxkecTh xestyel B cocyqax c neckoM — uncao qHelt nocie noaBmenua I Bexona 
(cocya Ne 10—31 XII) 


Homepa BcxofoB NO BpeMeHH NOABeHHA 
Orkyfla B3ATa BLITAKKA 


AJIAn NOJMBKH 


‘}2]s| «| s| ol 2] s] 0 


10 | 11 | 2 19 || 19 


Kopuu Ay6a 7 | 18] 28] 41} 49] 583) 60} 60} 61] 62] 88} 95} 96 |144 
JluctTbxA KaeHa OcTPONHCTHOrO 32 | 41} 55] 58] 60} 67] 67] 72} 75] 79] 81] 82] 89] 95 | 4123 


KopuHu KaleHa ocTpomucTHoro 4 4 


Jluctpa ACCHA OObIKHOBEHHOLO 19 | 25) 34] 50] 54] 55] 60] 64] 67] 82] 84] 86] 871 96] 99 
KopHH saAceHA OObIKHOBEHHOTO 3} 24] 22] 23] 84] 42) 49) 51) 531 55| 56] 64) 741] 81 1 — 
JlucTbaA fy6a, Kena, aAcenas, 
wb) Z p, 9 | 18] 25) 36] 41] 51] 56] 57] 63) 68] 69] 79] 94] 97 | 200 
Kopuu Ay6a, Kulena, aceHsaA, mu- . 
Dbl, JICULHHBI 
JIucTbaA Ay6a u ACeHA 2 


1 

6 I — 
KopuHu fy6a u aACeHaA 0 9 9} 22) 28) 37) 44) 46) 49) 55) 57) 58) 62163 | 169 

8 

9 


JIucTHIINPOBaHHaa Boga + yyo- 
6peHHa 18) 18) 32] 384] 41] 60} 60}| 64] 64] 67] 711] 79) 97 | 144 
24] 28) 28] 28] 32! 37| 42| 50] 541 60] 78) 84 |123 | 139 


Jluctba y6a 29 aE 44) 53] 53) 57] 58} 60} 61] 67] 69] 84/138 |} — 


J\ucTHJJIMpOBaHHad Boa 


Bo Bcex culyyaax Oovlee ObICTPpOe NOABJIEHHEe BCXOJOB B cocysax OOHapy2xKeHO 
pH NOJIMBe BLITAAKKaMH U3 KOPHeEH ApeBecHbIxX NOpoy. OHako acptpeKTHBHOCTh 
eHCTBUA BbITAKeK U3 KOPHeH Pa3sJIMUHbIX ApeBeCHbIX MOpO HeowuHakoBa. Bpl- 
cTpee HaYHHAaeTCA H CkOpee BCerO 3aKaHYMBaeTCA BCXOKECTh Key Tel Ip MOABEe 
COCYJOB BbITAKKAaMM H3 CMeCH KOPHeH LyOa HW ACeHA OObIKHOBEHHOFO; 3aTeM -— 
KOPHeH OAHOTO KJIeHa OCTPOJIHMCTHOTO HM OAHOTO ACeHa OObIKHOBEHHOLO. 

IIpopactanne *ellyneH Wy6a 3akoHuHOCh B COCYWaXx, MOJIMBAeMbIX BbITAK- 
KaMH H3 CMeCH KOPHeH AyOa wu aAceHA, Yepes 69 AHeH, KeHa OCTPOJMCTHOFO Ye- 
pes 72 HA uM aceHaA Yepes 8! WeHb, NOCcTe NOABJIeCHHA NMepBOro BCXOsa B cocye, 
NOJIMBACMOM BbITAKKAMU H3 CMeECH KOPHeH AyOa MW ACCHA, B3ATHIX B PaBHOM IO 
Becy COOTHOLICHHH. 

TlosBjeHHve BCXOJOB B OTMEYEHHEIX cOcyax IIpoTeKasIo ObicTpee, eM B CO- 
CyaX, NOJMBACMbIX JUCTHJJIMPOBaHHOH BOOK. SOTO JaeT OCHOBaHHe MpH3HaTb, 
YTO BbITAXKKH H3 CMeCH KOPHeH WyOa W ACCHA, a TAKKE BHITAXKKU TOJIbKO H3 KOP- 
Hel KJIGHa H OTIC bHO 3 KOPHeH ACCHAOOLIKHOBCHHOPO CTHMYVJIMPYIOT BCXOXKECTb 
*Keryjei. B To Ke BPeMA BITAXKKU W3 KOPHEH yOa, a TakK»xKe M3 CMeECH KOPHeH 
qy6a, Kl€Ha, ACCHA, JIMMbI HW JICUIMHbI MOLABJAIOT BCXOMKECTh MeNyWeh LyOa. 

B reyeuue nepBpix 30 qHeli moce NOABJIeEHUA BCXOa B cocyze Ne 10 BeITaxKKH 
M3 CM€CH JIMCTbEB Pa3JIMYHbIX NOPOL BMA Ha BCXOXKECTh M SHEPPHio npopacta- 
HUA *KeJlyleli Tak %e, KaK BbITAXKKM W3 CMeCH KOPHeH STHX xe NOpos. SaTo 
B Mocaenyroue 40 THEM JIyullee BIMNAHHE OKAa3bIBaJIN BCe Ke BbITAXKKH H3 KOP- 
Hei. To xe Halo CKa3aTb H OTHOCHTCJIbHO BbITAXKEK U3 KOPHEH UM JIMCTbEB Aya. 
B reyenve nepByx 6 WHeli BLITAKKM W3 KOPHeH AyOa ycKOpaM Npopacranue 
*Kelyfeh (MpoTuB mpopacTaHua xXKeyLeH B cOcyqaxX, NOMMBAeMBIX BbITAKKAMU 
H3 JIMCTbeB), a 3ATEM, NO Mepe HaKONJeHHA B COCyYe KOPHEBbIX BbIeeHuH, 
BCXOXKECTb B HUX CPaBHUBalaCb C TEM, YTO HMeJIO MeCTO B COCyaX C BbITHKKAaMH 
M3 JIMCTbEB. 

ByITs@2KKH V3 JIMCTbeB A peBeCHEIX NOPO B OCHOBHOM OKasbIBaloT 3aMeJIA10- 
mlee JelicTBHe Ha BCXOXKECTb *KeyWeH. OcoOeHHO CHJIbHO 3aepXKUBAaIOT ee BHI- 
TSXKKU U3 JIMCTbEB ACCHA OOIKHOBEHHOFO; HECKOJIbKO Cula6ee BbITAXKKU U3 CMe- 
CH JIMCTbeB Jly6a, KJleHa, ACCHA HW JIMMbI, a TakoKe H3 JIMCTbeB OJHOTO sICeHH. 
Meuee Bcero 3aep2KHBalOT BCXOXKECTb BbITAKKU W3 JIMCTbEB mya. OgHako u 
OHH JaloT XyMMIMe pesyJIbTATHI, YEM JOObIe BbITAKKH H3 KOPHEH B3ATHIX HaMH 
JipeBecHbIX MOpoL. : 

O6maa BCXOKecTh *KesyeH NpH NOMMBaX BbITAKKAMH W3 KOPHEH WpeBec- 
HbIX HOPOJ, HECKOJIbKO HWKe, YM MPM NOMMBAX BbITHAKKAMM US JMCTbEB. Bul- 
THKKU U3 KOPHe LyGa M ACeHA OOeCHeUMIM BCXOXKECTH wey Reh Ha 93,3°%., 
u3 KOpHel sceua — Ha 86,6%. SaTO BLITH2KKM U3 CMeCH KOPHeH nyOa uM ACeHA, 
a TaK*Ke H3 CMeCH KOPHeH AyGa, ACCHA, KJIeHA, JIMMbI M JICUIMHbI Jai BCXOMKECTb 
100%. 


Bcxojbl, MOJIMBaeMbIe BbITAXKKAMU 3 KOPHEH, COXPAHHJIMCb B TeYeCHHe Bert] 
TalHOHHOFO MepHosa MOJIHOCTHIO. 

BexoxkecTb *Keslyel Mp NOJMBe BEITAKKAMH OTJEJIbHO H3 JIMCTbeEB KJICH 
H OTJEJIbHO H3 ACeHA, a TAKHKE H3 CMECH JIHCTbEB BCeX BbIOPAaHHbIX HaMH TOPO]! 
papusetca 100%, a pH NOWHBe BbITAXHKKAMH OTJC/IbHO H3 JIMCTbEB AyOa, a Tak! 
Ke BLITHXKKAMH V3 CMECH JIMCTbeB Ay6a 4 ACeHA paBHa 93,3%. B npouecce pocti 
BCXOJOB HaOsOJalica OTMa HX MPH NOMHBe BLITAKKAMHM H3 JIMCTbEB KJICH 
(6,6%) M BbITS>KKaMH M3 CMecH ANcTHEB (13,3%). C yueTom ruOeH BCXOL0B OC) 
uyee KOIMYCCTBO HX MPH MOJIMBe BbITAMKKAMM HS KOPHEH HM JMCTbEB OMHAKOBO} 

Yuer I mpupocta yOKOB MO3BOJIAeT CeaTb BbIBOZ, YTO HH OHA BbITAKK| 
pe3koro BJIMAHHA Ha BeEMMYHHY ero BCXOJOB He OKa3avla. | 

BbITAKKH U3 KOPHeH Wy6a UM ACeHA OTZCbHO HM CMeCH WyOa, ACeHA, KeHa i) 
AHMbI COKpallaoT MpOMOJKUTEMbHOCTh pocTa moGera, a BbITA%KKH U3 KOPHEl| 
KuleHa, a TaK%Ke H3 CMECH KOPHeH AyOa HU ACeHA — YJVIMHAIOT. 


MpOMOJKUTEMbHOCTb pocta MepBoro moGera, a BLITSXKKH V3 JIMCTbEB LyOa Hu Ace} 
HA OTJEIbHO H CMeCH Y6a, ACCHA, KJICHA UM JIMMbI YAVIMHAIOT CpOK pocta. 
Bausanue BbitaxKKu Ha II—IV npupoctsi xopowio BUAHO 43 TAO. 2. 


Ta6amunua 2 
Bausuue Bpiraxwek Ha IL —IV npupoctst zyOKoz 


Benu4unka NpApocTros aa 


IIpupocr zy6Kos (cm) 


NoNo OTKyAa B3:iTa BLITAKKA 
cocy fa AJA NOMMBKH | 
Il III IV II Ill IV 
{ Jluctea ay6a 35,7 | 21,4 He 0,57 0,76 0,17 
7 Kopuu gy6a 21,4 — _ 0,57 —_ _— 
o2 Jluctbs! KuweHa 14,2 ed — 0,9 0,17 —_— 
8 KopuHu Kena Dove aBie 8,3 0,96 0,87 0,1 
3 Jlucrba sicena 20 — _— 0,23 _— — 
4 KopuHu saceHAl 71 —_— a Wecat. o- _ _ 
JIM MM 
5 Jluctba fy6a, KmeHa, ACeHA, ecaT. 7O- 
JH MbI 23 dod Ty 0,67 JH MM 0,72 
11 Kopuu fy6a, Kena, AceHa, 
JIMMbl, JICULHHbI 40 26,6 _— 0,7 0,4 — 
4 Jluctbs' Wy6a u ACeHA — — — — _ _ 
3) KopHu wy6a u saceHaA ies} 20 _ 5 0,38 
6 JlucTniamupoBaHHax Boga + 
+ yno6penua 14,3 il — 0,9 0,07 — 
12 J\ucTHAupOBaHHadx Boa 20 6,6 — 0,9 0,4 — 


Yuet onaya JIMcTbeB y AYOKOB, mpoBeseHHpI 12 X 1959 r., noKasan, uTo 
KOPHEBbI€ BbiITAXKKH BbISbIBAIOT BO BCeX CJIyYdaAX Ooee CHJIbHbIM JIMCTONAa, 4eM 
JIMCTOBbIe. CpeqH KOPHEBBIX BbITAXKeK OCOOCHHO YCHMMBAIOT JHCTONA BLITAXKKH 
M3 KOPHeH ACe€HA, H3 KOPHEH ZyOa uW CMeCH KOpHel Ay6a, KuleHa, ACeHA, JHMOBI, 
JICNMHEI. 

[I]puuvHbl pasvIMYHOrO BIMAHHA Ha POCT Ay6a B BbICOTY BbITAKEK H3 KOpHe# 
WJM JIMCTbEB OTJCJIBHOH JPeCBeCHOHW MOpOJbl MO CPpaBHEHHIO C BbITAMKAaMH : HZ 
CMeCH JIMCTbeB HJM KOpHeH PasHbIX JPeCBeCHbIX NOPOA B HacTOAee BpeMaz ciie- 
WHaJIbHO BbIACHAIOTCA. 

Tlpopeya aHaJiu3 BIIMAHHA Pa3JIHUHbIX BbITAXKeK Ha BCXOXKECTH, pocT H pa3- 
BUTHE AYOKOB, HeJIb3A CACMATb BbIBOL, YTO OHH BbITAXXKH OKA3bIBAalOT TOJIbKO OT- 
PHWaTeIbHOe BIMAHHE, a Apyrve — TOMbKO NOMORKUTeIbHOe. B pase me- 
PHOAbI 2%KH3HH ZYOKOB B HaIMX ONbITaX OHa UM Ta Ke BLITAKKA OKasbiBaeT TO, 
OTPHILaTebHOe, TO MOJIOXKUTEJIbHOe BUIMAHME Ha PacTeHHaA. 

Jla6opaTopua secoBezeHua Tloctynuso 

Axayemun HayK CCCP 7 I 1960 
UWAMTHPOBAHHAS JIMTEPATYPA 

1T. [pimmMep, B3aymuoe BIMAHHe BbICWIMX pacTeHuli—annenonatua, 1957. 2 M o- 
lisch, Der Einflu8 einer Pflanze au: die andere—Allelopatie, 1937. 2B. 1.Orunescexknuit, 
ArpoOvonorus, Ne 6 (1949). 4 B.H.CyKxaues, Bor. xypn., Ne 6, 38 (1953). 5 CY. 


YepuoOpuBseuko, Buonornyeckad pomb pacTHTeJIbHbIX BbIJeeHHH WH M@KBHOBbIe B3a- 
HMOOTHOWICHHA B CMCLIAHHbIX moceBax, 1956. 


1456 


Joknaagn Axkanemuu Hayk CCCP 
1960. Tom 131, Ni 6 


IKOJIOTHA PACTEHHH 


HW. HW. CYHMIUbIH x 10. JI. WEJIbBHAKEP 


| O COOTHOWEHHH AABJIEHHA NMOUBEHHOHM BJIATM HW COCYLIEA 
CHJIbI JIAMCTbEB JPEBECHbIX MNOPO] 


(Tpedcmaéaexo axademuxom B. H. Cyxaueeoim 8 I 1960) 


Hspectuo, uTo nocTynJleHHe Baru B paCTeHHe 3aBHCHT HE TOMbKO OT CBOLCTB: 
-AMOTO PaCTeCHHA, HO M OT COCTOAHHA MOUBeHHOL Baru. B cBa3u C STM BbIyeue- 
dbl KaTerOpHu BarM NO CTeneHH ee AOCTYNHOCTH AIA pacTeHui (7,°). OnHaKo: 
JO CHX NOP OYeHb MaJIO UCCeAOBaHbI TEPMOAMHAMMYeCKHe YCJIOBUA NOCTyMe- 
1H Bar 3 NOYBbI B PpaCTeHHA B MPHPOAHHIX ycOBHAX. JlaHHble NO STHM BO- 
1pOCaM, MpHBOAHMbIe B JHTepaType MO BOAHOMY pexKMMy pacTeHHH UM MOUBbI 
4,°,1*) HOCAT MO MpeHMYLecTBy OTPbIBOUHDI Xapakrep. 

CorjlacHO OCHOBHbIM MpHHUMNaM TepMOAMHAaMHKH, MepesBuxKeHHeE BOLHI B. 
THOOOH CHCTeMe MpOHCXOANT B HalpaBJICHHM BOSpacTaHuA BOLOYAepKUBAIOULUX. 
MI (B Cy4yae CHCTEMbI NOUBA — pacTeHHe 3TO CHa JaBJIEHHA NOYBeEHHONM Bula- 
‘MH COCYLad CHJla pacTeHua *), a HHTCHCHBHOCTb 9TOFO MepeABHXKeHUA Mp AMO 
IPONOPMHOHAJIbHa BEJIHYHHE PpalMeHTa STUX CHI M KoadPpuUveHTa BarompoBogr- 
1OCTH CucTembI. B oOuleMm Bue 3Ta 3ABHCHMOCTb BbIpaKaeTCA ypaBHeHHeM 


Ouse = alk (1) 


qe U—ckopocTb ToKa BslarM, k — KosPPuUHeHT BMAaTOMPOBORHOCTH CHCTe- 
fbi H | — rpajlMeHT BOsOyepxuBaloulNx cul. M3mepenve STUX BeHYHH Jao 
bI BOZMOXKHOCTH HalOouee MOIHO OXAPaKTepH3O0BaTb Mpoecc NOCTYNJIeHHA Bula- 
HW B pacTeHHe M3 pa3HbIX TOPH3OHTOB NOYBbI B KOHKPeTHBIX MPHPOAHbIX yCsO- 
“ax. B caMOM flee, pe3YJIbTaTbI BereTalMOHHBbIX OMNbITOB MO ONpeseueHuio JO- 
TYMHOCTH MOYUBEHHOM Bslar HeJIb3A MOJIHOCTbIO NepeHOCHTb B MPHPOAHbIe yc- 
OBHA, TaK KaK JOCTYNHOCTb Bar CHJIbHO 3aBMCHT OT COCTOAHMA pacTeHHa Ui 
COBH ero BbIPamjMBaHua (’,°). Onpesemenne Ke NoTpeOeHHA Bar u3 pas- 
HUHBIX CJIOCB MOYBbI B MPHPOMHbIX YCJOBHAX HEBO3MOXKHO NMpOBecTH AOCTAaTOU- 
O TOYHO BCIENCTBHe MepeIBHXKeHHA Bar B MOYBCHHOM lpoduse u ee HcMape- 
MA C MOBepXHOCTH MOUBbI. 

B uacrosmeli pa6ore u3araioTcA pe3yJIbTaTbl COMPAKeHHbIX HCCIeWOBa- 
UH COCYUeH CHJbI JIMCTbeB APeBECHIX NOPOA HU LaBsJeHHA MOYBCHHOM B/arK. 
TeYeHHe BereTallHOHHbIX MepHozoB 1952—1956 rr., KoTOpbile MO3BOJAIOT Cy- 
wTb O TpayWenTe BOJOYAepxKMBAaIOWMX CH B CHcTeMe nouwBa—pacTeHue **. 
ccmeqoBaHua mpoBogusuch Ha 6. JlepkybcKolt WecHol onpiTHow cranunu Mu- 
raTyta seca AH CCCP, pacnouioxenHoli B BenopogcKom patione JlyrancKkohk 
JIACTH, B COMKHYTOM CM€lIaHHOM JlyOOBO-ACeHeEBOM HCKYCCTBCHHOM HacarKJle- 


* O6a TepMuHa BbIparKaiol OAHy u Ty Ke PUSMYeCKyIO BeEAMIMHY — CHy, C KOTOpOH Byla- 
yep2KuBaeTCA B CHCTeMe, HO pa3JH'7 HbIMH cnoco6aMu, B pesyJIbTaTe “ero JaHHBIe, BbIPArxKe HHbIE 
Da3/IMUHbIX CAMHUMAX, PABHbI MO aOCOJIOTHOM BeIMYNHE, HO MpOTHBOMOMOXKHBI MO 3HaKy (Tax, 
mpumep, cocyulaa cua B 20 aTM. COOTBETCTBYeT JaBJICHHIO B —20 aTM.). 3a HyJIeBOl ypOBeHb. 
O6ouX Cyyaax MpHHMMaeTCA aBeHHe, CyIMecTByrOUlee Ha CBOOOMHOH MOBEPXHOCTH 2KUKO- 
u. HuoKe MbI Oy eM HMeTb [@/10 JIMLUb C AOCOJOTHOH BEIMYHMHOH yKa3aHHbIX CHT. 

** K copKaJICHMIO, MbI He HMeJIM BO3MO2KHOCTH IPOBOMHTb Pery/APHbIe OMpeqeseHuA COocy- 
it cHstbt (S) KOpHeH, YTO NO3BOMUIO Obl, YUHTHIBAA rpajueut S B CaMOM pacTeHUM, TOUHee BHIAC- 
Th TEPMOMMHAMMYeCKHe yCIOBHA MOCTYIWIeHHA Bar B pacTeHHa. Ojuako snu30qn4eckne 
HHbIe SryposcKol (3) OTYACTH BOCMOJIHAIOT STOT mpo6e.l. 
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HHH, Cco3q,aHHOM B 1936—1937 rr. u MpoHspacTatonleM Ha OObIKHOBeHHOM cpet- 
HeCyrIMHHCTOM yepHoseme. Metoquka uccleqOBaHH WM NospoOnad XapakTepH- 
cTHKa OObeKTOB OMcaHa B paboTtax (8,2°, 14). 

Bpwio MOKa3aHO, YTO Cocyllad CHa (S) JHCTbeB BCeX HCCIEMOBAHHbIX NOpog, 
HeECMOTPA Ha 3HAYHTeIbHOe BAPbUPpOBaHHe MeTeOPOJIOrHyeCKHX YCJIOBMH B pas- 
JIMYHBIe POMbl, HAXOMNaCb B TECHOH 3aBHCHMOCTH OT 3anaca Bar B 2-MeTpOoBOh 
TOJILLE MOUBbI (KOPP es AMHOHHOC OTHOWMEHHe 3aBUCHMOCTH 4 = 0,8—0,9) (puc. 1). 
BpwlO BbIACHeHO, YTO COCYINaA CHa JIMCTbeB CPpaBHHTeJIbHO MaJlO H3MeHAeTCA 
Mpu 3amacax Buaru B Upexetax 600—440 MM. Ormeyaetca JIMUIb CyTOUHad JH 
Hamuka (oT 2 aTM. yTpoM Jo 10 aT. JHem). IIpu RanbHeliiem UccyWIeHHN MOUBBI 
cocyulad CHa pe3Ko BospactaeT, ocruras 40—60 aTM., mpHueM cyTouHaA JE- 

| 


% 
50 B 
56 
4 | a 
| IO 2B | 
Pol 
a S 
— S % 
S2 x | 
= 8 | 
ONE See Sw 
10 
vlesbenbar [ole a 
weasel ere eree atc ae 1? IN 
620 580 540 500 460 480 <S80mm 640 600 560 G20 460 440 mm 
Janac Gnazeu 6 2-m cnoe nove) ——>- Janae Bnaeu 6 2- cnoe novbs: ——— 
Puc. 1. 3apucumocT, cocyujeH cnibl ucTbeB |S| 4 Puc. 2. 3aBNCHMOCTb BulaxKHOCTH pas 
qapieHua mOuBeHHO Baru |H| of sanaca Bnaru JIMUHBIX COB NOUBBI OT 3amaca Bary 
B coe 0O—200 cm. J — |S| Ha Bocxome coHna, B coe 0O—200 cm. J — B cnoe O—10 
2— \S\|— 8 14 yac., 3— |H| B cnoe 0—10 cm, cm, 2— B coe 50—200 cm, 3 — 
4 — cpeynee |H| 8B cnce 10—50 cm, 5 — cpeguee B coe 50—200 cm 


|H| B coe 50—200 cm 


HaMHKa CTaHOBHTCA MeHee BbIPaKeHHOH. Bee ucceqOBaHHble NOpOb! (Wy6, ACeHb 
OObIKHOBCHHbIM, ACCHb MYWHCTHIM) BEIM CCOA AHAJIOTHYHIM O6pas0M, pasIHUaACh 
JIMIb 110 BeMuHHe S MpH BLICOKOM BJarocosep*KaHH MOYBHI (CyTOUHbI] MaKcu- 
MYM Jia AyOa 13 aTM., aceHaA OObIKHOBeHHOrO 11 aTM. H ACeHA MyWMcTOrO 
13 aT.). 

3aBUCHMOCTb MexKy JaBJIeHHeM NOyBeHHOH BularH (7) w comepxKaHHveM Bar 
B 2-MeTPOBOM CJlO€ NOUBbI TaKXKe Oblla WOBOMbHO TecHOH (7 = 0,82 AIA cnOR 
O—10, 0,87 ana cnox 10—50 u 0,95 ana cnox 50—200 cm). pu spicoxom 
Blarocowep2kaHHu N0yBbI (600—540 MM B 2-merpoBom cwoe) || Bospacraet 
oueHb MeWIeHHO. B mporecce uccymleHus nouBbl | H | pesko noBpitlaeTca — BHa- 
yale B MOBEPXHOCTHHIX CJIOAX, a 3ATEM H B IvIYOHMHHBIX, Pe MccywieHve Mpouc- 
XOJHT MejeHHee (puc. 2). Ilpw BpicoKoli BlaxkHocTH NouBEI | S| .HCTbeB, Kak 
yTpeCHHAA, TAK H WHEBHAA 3HAYHTeJIbHO MpeBbmuaer | | nouBb, YTO JeaeT BOS 
MO2KHBIM NOCTyMIeHHe Bar B pacTeHHe U3 BCeX CJloeB nouBE. [pu Jasbuehmen 
HCCYWICHHH, Kora samac Baru B 2-MeTPOBOM CJl0e cHHKaeTCA Jo 540 MM, | | 
B coe O—10 cm npHOnMxKaeTCA K 3HayYeHHAM YTpeHHeH, a 3aTe€M H JHEBHOF 
| S| ancrbes, uo JesaeT HeBO3MOXKHIM NOCTYMWIeHHe Bar B pacTeHHe H3 9TO: 
Po CHJIbHO HccyleHHOro Coa. [pu sanace Barn 460—440 mM norpe6nenne Bula 
rH mpeKpaijaetces u 43 c0a 10—50 cm. B cmoe 50-—200 cm, BuaxkHOcTbh KOTOpOr¢ 
HaqaeT Ooee mocrenenHo, | 7 | BO BCeM H3yYeHHOM JMana3zoHe 3anacoB Bart 
HwKe | S| wucrpes. TIpespnuenne | H| nay | S| B sepxaux ropusonTax mo4uBE 
pH MaJIOM COepxaHHM Bar B NOYBe CBA3AHO, BEPOATHO, C MHTCHCHBHBIM (pu 
3H4CCKHM MCiapeHHeM Blarv B aTMocdepy. OgqHako OTCacbIBaHHA Baru MOUBO! 
‘ ae 5) 10-BHIMMOMY, He MpOHCXOAMT BCseCTBHe ONpOOKOBaHHA KOpHel 

puc. 2). 
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ComocTaBeHHe BO3MOXHOCTH MOTOU[EHHA Bar U3 pasvIMYHbIX MOUBCHHBIX 
10€B C J€HCTBHTEIbHBIM paCXOJOM Bar, MPOWSBeeHHOe Ha OCHOBaHHH JlaH- 
pIX O TMHAMHKe galiaca Bular B WOUBe H HHTCHCHBHOCTH TpaHCcnupallHu, MOoKa- 
AIH UX YROBJICTBOPUTeIbHYIO CXOAMMOCTb (y = 0,8—O0,9) (puc. 3). MHTexHcus- 
OCTb PaCxOfla B/larH MPM BLICOKOM BéarocosepxXaHHU NOUBbI COXpaHAeTCA Ha 
OCTOAHHOM BbICOKOM ypoBHe (OKOJIo 0,25 MM B CYTKH H3 Kaxkyoro 10-caHTH- 
eTpoporo culos). [Ipu 6ou1ee Hu3KOM cogepxkanHun Barn (480—450 mm), Korya 
pawuenT Mexyy |S| muctbes u |H| nouBbt B coe O—5O0 cm saTyxaer, CKOpocTh 
acxOfla BJlarM 3 STOrO CIO” pesko magaet. Hekoropoe sana3qblBaHHe CHM*KE- 
MA pacxOfla Bar MO CpaBHeHHI0 C HCYC3HOBEHHEM FpajlMCHTa MOXKHO OObAC- 
ATb MpOMOJKalOulMMcA CPuUsHYeCKUM HCHaPeHHeM, Pe3KO 3aTYXAIOILMM JIMIUIb 
orga, KOra 3HayHTeIbHO CHMDKaeT- 


A BJarOMpPOBOHOCTb HOyBbI. B coe i 
0—200 cm, ne BemMuHHa rpaquen- & , 92 
a BOJOYAepxKUBAaIOllUX CHI MeHHAeT- 8 

A B MeHbllelH CTemeHH, CKOpOcTb aS 020 
acxoya BllarH Mayaer Oouee nocte- && 
eHHO. AnaJIOrHuHblli XapakTep uMe- SS 
T H XO HHTCHCHBHOCTH Tpancnupa- 8 a0 
uu. Uro kKacaetca Koapdunnesta & 


JaYOMPOBOJHOCTH CHCTeEMbI, TO WIA G05 
OUHOTO CFO BLIVHCJICHHA 0 cbopmy- 
e (1) WMelomuxca DaHHEIX 00 MH- Puc. 3. 3aBHcHMOCTb ckOpocTH pacxoja Bary 
CHCHBHOCTH NOCTYIJICHHA BATH B yg pasnHuHbIX C0eB NOUBI OT 3anaca BuarH 
aACTCHHA H TpajHeHTe BONOYeCpsKH-  B cmoe nouBbl O—200 cm. / — cymMmapuHblit pac- 
alolluX CHI MOKa emule HemocTaToyu- X04 Baru us cion O—5O cm, 2— cymmapupili 
(0, OXHAKO O ero BeIMYMHeE MOxKHO PacXOA Baarn us cmos 50—200 cm, 3 — pacxon 
Bar Ha TpaHciupaunio 
AClaTb HEKOTOPbIe OPHeHTHPOBOY- 
ple cyKeHuA. Tak, xXapakTepHo, uTo |S| MCTbeB B MHTepBaJe BLICOKOrO Buaroco- 
ep2KaHHa mouBBI (640—440 mM B 2-MeTpOBOM CJl0e), KOTla MOABY2KHOCTb MOUBEeH- 
(OU Baru BbICOKa(§), HCMbITbIBAeT 3HAYHTEJIBHbIe KOJICOAHHAB TEUCHNE CYTOK. ITO 
JI€HHe NP HaJIHGHu NOJBUXHOH MOYBeCHHOH Bar, OVCBHAHO, MOXKECT BOSHHKHYTB 
OJIBKO BCJICICTBHe HU3KOH BJIAPOMPOBOAHOCTH CaMOro PpacTeCHuA, OlPaHHUHBato- 
Te MOATOK BJIarv K JIACTBAM B JHEBHbIe YaCbl. O6 5TOM 2»Ke KOCBEHHO CBHUJeCTeJIb- 
TBYCT H CYUIeECTBOBaHHe OO blIOrTO rpawveHTa COCYIWHX CHJI BHYTPH PacTeHHA 
9—12 aTM. B mucTbAX Hu 3—4 ato. B KOpHAX) (%). IIpu anbHevwiemM CHYDKeHHH 
JiaxkHOCTH MoyBb! [S| HcTbeB, Kak JH€BHas, TaK M yTPeHHAA, HapacraioT Obl- 
Tpee, eM ed rulyOOKHX TOPH3OHTOB MOUBI, YTO CBASAHO, NO-BHMMOMY, C Ia- 
€HHeEM BJarOMPOBOAHOCTH TIOUBbI, a TaK2KEe *KHBbIX KJIETOK KOPHA H NMPOBOTA- 
{UX 3JIEMeHTOB ApeBecuHbl (1,*%). 

Takum 06pa30M, MpHBeeHHbIe BbIlIe JAaHHbIC MOSBOJIAIOT OMCHHTb C TepMoO- 
WHAMMYyecKOn TOUKH 3PCHHA BO3MOKHOCTH MOCTYIJI€CHHA BOAbI B ApeBeCHBIe 
JACTCHHA H3 PasJIMYHbIx TOPH3OHTOB TIOYUBBbI pH HX U3MCH AIOULeHCA BJIA2KHOCTH. 
yoIee JAeCTaJIbHble HCCJIETOBAaHiA cocymlen CHJIbI JIMCTbeB MW KOPHEH, a TAKE BJla- 
OMPOBOTHOCTH NOUBbI HM pacTeHuHi MO3BOJIAT HMOJIHEe BCKPbITb 34KOHOMCPHOCTH 
OMHOTO THTAaHua pacTeHui B pa3JIMGHbIx TIPHPOHBIX YCJIOBHAX. 

Jla6opatopua wmecoBeqeHHua Tocrynuuio 


Axajlemun Hayk CCCP 7 I 1960 
IMTHUPOBAHHAA JIMTEPATYPA 


-1A.M. Anexcees, Bogupli pexum pacTeHuii u BauaAHMe Ha Hero sacyxu, Kasanb, 
948. *%C. HW. Toanros, Mccueqopanna NOABYXKHOCTH MOUBeEHHOM Baru W ee JOCTYNHOCTH 
aia pactenuli, M—JI., 1948. %JI.H.3rypospexkaas, Tp. WUucr. seca, 41 (1958). 
H. A. Maxcumos, M36panneie coumnenua, 2,1952. © A. Kpadre, X. Kappuep, 
<.CToKkudr, Boga u ee 3HaueHHe B 2KNSHM pacTeHHh, Nep. H.A.Ca6ununa,M,, 1951. 
A. A. Poe. Tlousennaa saara, M., 1992. 77. A. Ca6uHuH, Ou3snoNOrMyeckHe 
CHOBLI WuTaHuA pactennii, M., 1955. ® W.W.C yA uuu ny, Tloupopeyenue, Ne 11 (1958). 
TL B.®engoposcKu i, Tlousopenenue, Ne 40 (4948). 1130. JI. Wens uu 
“ep, Tlouzozezenve, Ne 5 (1957). © TO. JI. Ite 1bHUKep, Tp. Mucr. neca, 41 (1958). 
2 Mrguueckue yCJIOBUA MOUBbI! WH pacTeHHA, COopH., nep. E. A. tpuaosou, M., 1955. 
3p. Kramer, Plant and Soil Water Relationships, 1949. 
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Jloknayn Akagemun nayk CCCP 
1960. Tom 131, Ne 1 | 


PH3HOJIOTHA PACTEHHH 


A. C. OKAHEHKO, JJ. M. TPOA3HHCKHH u B. TI. BATIOK 


K BONIPOCY O BbIQEJIEHHM YPJIEKHMCJIOTbI JIMCTbAMH 
CAXAPHOM CBEKJIbl HA CBETY 


(IT pedcmasreno axademuxom A. JI. Kypcaxosoim I XII 1959) 


CBaA3b MeXK Ly (POTOCHHTe3OM H JIbIXaHHeM B JIHCTbAX PacTeHHH, HaXONAULUXCH 
Ha CBeTY, JO HaCTOAULero BPeMeHH H3yyeHa OUeHb HeMmouHO. J[o Toro Kak cTaJO 
BOSMOXKHBIM HMCMOJb30BaHHe MeTOJa MeUeHbIX aTOMOB, OOBIUHbIM TIpHeMaMy, 
ompefeieHuaA (bOTOCHHTe3a HM AbIXAHHA Ha CBETY MOXKHO OBO YUYATbIBATb 
TOJIbKO mpeobJiaqaHve OJHOrO Mpolecca Hay Apyrum. Pay yueHbix yKa3plBau 
Ha IPHHILHMWaJIbHYIO H€BO3MOX%KHOCTb YUYHTLIBATb OTJCJIbHO MHTCHCHBHOCTb 
«uHcToro» oOTOCHHTe3sa HM JbIXaHHA Ha cBeTy. COoOOcTBeHHO, 3akJIIOUeHHe O 
TOM, 4TO JbIXaHHe 3e/ICHbIX YacTeH PacTeHHH MOMKeT UHOra HaOwOAaTLcA U 
Ha CBeTY, ObIJIO CAeaHO MOCJe€ OTKPbITHA KOMMECHCALLHOHHOTO MYHKTA. | 

IlonpaBku Ha BbIJeeHve YIJIeKHCJIOTLI Np AbIxaHHH B pacueTaX TaK Ha- 
3bIBaeMOrO «KUMCTOFOy COTOCHHTe3a OObINHO OOOCHOBbIBaIHCh Ha OMmpeesIeHHAX 
MHTCHCHBHOCTH JIbIXaHHA JIMCTbEB, MOMELLeCHHbIX B TEMHbIe KaMepbl. OueBu HO, 
HET KaKOro-JIHOO0 9KCIe€PHMeHTaJIbHO MOATBeEpXKJeCHHOrTO OCHOBaHHA CUHTATH, 
TO HHTCHCHBHOCTb JbIXaHHA Ha CBeETY H B TeMHOTe OMMHAKOBA. STO culeqyer 
XOTA Obl H3 NMpOYHO YCTaHOBJICHHbIX (aKTOB SHEpPreTHYeCKOH CBA3H MeKLY 
(POTOCHHTe3OM H JbIXaHHem (1). 

IIpumMeHeHuve palvOaKTHBHbIX HU CTaOHJIbHbIX MHHKaTOPOB K OJHOBPeMeH- 
HOMY H3Y4eHHIO JbIXaHHA HW POTOCHHTe3a Ha CBETY MPHBeJIO K HAKOMVJICHHIO HOBbIX 
daxtos. Muorve 43 9THX (aKTOB OYCHb MPOTHBOPeyMBbl, TaK YTO BOMpOC O 
COOTHOMICHHH (POTOCHHTe3a HM [bIXAHHA Ha CBeTY CTaJ ele Oomee WHCKYCCHOHHBIM. 

CnelnaJIbHble TWLaTeIbHO MpOyMaHHble HCCJIelOBaHHA MpOBeeHbI C pajsHo- 
aKTHBHbIM yrviepoqom Batiraiom, YoppuHurroHom y KamBuHom (?), CruMaHOM- 
Huspeenom (°), ¢ TAKebIM H30TONOM KHcOpoga Ol® — BpaynHom (4). CBoeo6- 
pa3Haad TOUKa 3peHHA Ha OCHOBaHHH PAa ONMbITOB NO H3YYeHHIO KBaHTOBOrO 
BHIXOJla (POTOCHHTesa Oblia BbICKa3aHa BapOyprom (°). UacTb sTHX HCCeROBaHUEt 
rOBOPHT B MO/Ib3y TOFO, YTO CBET H€ OKa3bIBaeT CYIUIECTBEHHOFO BJIMAHHA Ha 
IbIXAHHE 3eJICHbIX UaCTeH PaCTeHHA, BMeCTe C TEM Pe3YJIbTATbI OOMbIUOTO UHCMA 
ombITOB CruMaHa-Huupcena, Batiraa u KanBuna moka3biBatioT, 4TO BbIeleHHe 
YIJICKHCJIOThI SeJIEHBIMA KJIeEeTKAMH Ha CBeTY MpeKpaillaerca. Teoperuueckue 
paspaOoTKu Bap6ypra mpHBeu K MBICJIH O TOM, 4TO NOX BIMAHHeM CBeTa HH- 
TCHCHBHOCTbh JbIXaHHA JOJKHA 3aMe€THO YBCJIMUMBATbCA. 

Bce 93TH HccuIeOBaHHA, MOCBALICHHbIe BLIACHeHHIO CBA3H (POTOCHHTe3a H 
AbIXaHHA, MOApOOHO oOcy*kAeub! SaneHckumM (°) wu oco6eHHO MOmHO PaOuHoBn- 
yem (*). 

Ha OcHOBaHHH HCCJeAOBaHH, BbINOJHeEHHBIX C UcMOb30BaHHem C}4, 3a. 
JICHCKHH MpHles K BbIBOAY O TOM, UTO BbIZeIeHHe YrIeKUCJOTbI Ha CBETY MOX«KetT 
MPOWCXOAUMTb B YCJIOBHAX, «“ABJIAIOWLMXCH KPaHHUMU IA dusHomorMueckor 
I@ATEJIbHOCTH JIMCTa UM, NO-BAJMMOMY, BbI3bIBaIOULHMH NOBpexkeHHe aCCHMMUIA- 
IMOHHOrO aliiapata». B OObMHbIX Ke ycOBHAX OOMeH CO, MoxKeT MPOHCXOLHTE 
M60 10 cborocuHTeTHuecKOMy (Ha CBeTY), HOO 10 AbIXaTeIbHOMY (B TeEMHOTE 
tuny. IIpu stom Ha cBeTy ra3006MeH JIMCTbeB pacTeHu He coNpoBoxyaeTes 
BbIAeJIEHHeEM YIJIEKHCJIOTbI BO BHEeLIHIOIO Ccpery. 
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| BOJbUIMHCTBO H3 OTMCYCHHEIX BBILUe HCCEOBaHHi ObWIO MpOBeseHo Cc 3eve- 
IMH H CHHE3CJICHBIMH OJHOKJICTOUHbIMH BOJOPOCJIAMH WIM C H30JMpOBaHHbIMu 
ACTAMM BbICIUMX PacTeHul. EcrecTBeHHO, 4TO B TaKOM CJIy4ae BOSHHKaIOT H3- 
eCTHbIC TPyAHOCTH B OOOOWIEHHH NOJYYeHHEIX pesybTaTOB. HeoOxofHMbl JavIb- 
eMUIHe HCCJeMOBaHHA, B KOTOPbIX OJHOBPeMeHHbIM yueT AbIXaHHA UM CPOTOCHH- 
e3a Ha CBeTY NPOBOAMTCH Ha IWeJIbIX, HeMOBPexXJCHHBIX PaCTeHHAX, B eCTECT- 
CHHBIX YCJIOBHAX HX NpPOH3pacTaHHA. Bo3MoxKHO, YTO OTMeYeHHbIe BbIIe Mpo- 
MBOpedHA B 9KCIIEPHMeHTAJIbHbIX JaHHbIX OOYCJIOBJIeCHbI TeM, YTO B crelHdpu- 
@CKHX YCJIOBHAX, CO3aBaeMbIX IPH MPOBeeHHH Pa3HbIX OMbITOB, MOFJIO OKa- 
aTbCA Pa3/IMYHbIM HM (husHoMOrMuecKOe COCTOMHHe pacTeHHii. 

_ [iia BblicHeHusa cBaA3eH MExKLy POTOCHHTe3OM H JbIXaHHeM Ha CBeTY culeqyer 
(CIOJIb30BaTb CaMble Pa3Hble MOAXOMbi, MeTOAbI H OObeKTHI. IIpopemeHHe TAaKHX 
KCII€PHMCHTOB BECbMa- HeOOXOJMMO, TaK KaK OT BbIACHCHHA COOTHOLUCHUA (POTO- 
‘MHTe3a HW AbIXAHUA 3aBUCHT JaJbHellee yruyOsIeHve Hallux 3HAaHHH Me€XaHH3Ma 
THX MpPOWeccoB, a TakxKe PxAJa BOMpOocoB sKOJOrHu (tbOTOCHHTe3a, HalmpHMep 
YUJHOCTH ABJICHHA empeccuH (oTocHHTe3a B JHeEBHbIe YaCcbl, 3HadeHHA 
OOTHOWeHHA (OTOCHHTe3a UM JbIXAHUA B MpPOLYKTHBHOCTH pacTeHUA uM Mp. 

MbI H3y4asn [bIXaHve H CPOTOCHHTe3 Ha CBETY Y HeEOTACJICHHBIX JIMCTbeEB B3POC- 
IbIX pacTenuit CaxapHouw cBekbl. Jad pelleHHa 9TOM 3aqauH mMpHMeHavN 
eyIouLHH MeTox. 

JIMCT pacTeHusA, COJepKalllHii B COCTaBe CBOMX BEelIeCTB payMOaKkTHBHbIi yrue- 
ON, MOMElllasiHd B KaMepy, Yepes KOTOPy!O MPOXOANJ OBOMbHO OBbICTPbIi TOK 
030yxa. YUuNTbIBaJIM H3MeCHCHHA KOHICHTPallHH YyIrJIeKHCJIOTHI MU ee OOGIILyIO 
JaJ\MOAKTHBHOCTh B OObeMe BO3AYXAa, MPOMYieHHOro yepes KaMepy C JIHCTOM pac- 
reHua. Ilo u3MeHeCHHAM KOHICHTpallHH YreKHCOTHI B BO3AYXe€ MOXKHO ObLIO 
YAHTb OO HHTCEHCHBHOCTH ChOTOCHHTe3a WIM [bIXAHHA. SeCb yMeCTHO FOBOPUTb 
96 HHTCHCHBHOCTH «HaOwOZaemoro» dborocuHTe3sa. IlosBmeHHe pawqMvoaKTuBHore 
yruiepoya B BO3Ayxe, MpowlequiemM yepes KaMepy C JIHCTOM, CBHJeTeIbCTBYeT 
) TOM, UTO HMeeCT MECTO BbIJeleHHe yruieKHCOTH! H3 HcTa. Ilo oOweH payHo- 
AKTHBHOCTH yrvlepoya elle HeJIb3A NOJIYYHTb NOTHOe MpescTaBJIeHHe O KOJIH- 
1eCTB YIJICKHCJIOTHI, BbIZeIMBIWeHCA H3 JIMCTa, TaK KaK, OYCBHAHO, JasleKO He 
3CA YIJIEKHCMOTA, OCOOCHHO U3 ME@XKJICETHHKOB, MOXKET ObITb «CAyTa» MOTOKOM 
Bo3qyxa. TemM He MeHee JaHHble MO OOWeH palWOaKTHBHOCTH YIVIeKHCJIOTHI 
MOTYT CJIY2KHTb OTHOCHTEIbHbIM MOKa3aTeJIeM, CBHJIETEJIBCTBYIOUIMM O BbIJleJe- 
IHU YIJIEKUCJIOTbI 3 JIMCTa Ha CBeTY. STH OTHOCHTeJIbHbIe MOKasaTeJIH MOryT 
SbITb COMOCTABJICHbI, ECJIM CKOPOCTb TOKa BO3yxXa B KaMepe NOLWepxHBAaeTCA 
TOCTOAHHOH MpH BCeX BapHWaHTax OMIbITA. 

Jia Toro uTOGbI LaTb MPHOJH3HTeNbHYIO OWeCHKY HHTCHCHBHOCTH BbIJeJIeHHA 
YIJICEKHCJIOTbI Ha CBeTY B BeCOBLIX e€J[HHHIlaX, MOXHO BOCIOJIb3OBaTbCA 3Haue- 
HHeEM YJl@JIbHOH PaHOaKTHBHOCTH YIVICKHCJIOTHI, BbIeJICHHOM JIMCTOM B TEMHOTE. 
KOHeYHO, TaKOM PpacueT OCHOBDIBaeTCA Ha JONYULCHHH, YTO COOTHOLMeHHe payno- 
AKTHBHOFO H CTaOWJIbHbIX H3OTONOB yruiepoya, BbIeIAeMbIX B cocTaBe CO, Ha 
CBeTY H B TeMHOTe, OJHHAKOBO. 

Mobi CuUHTaIH HEOOXOXHMBIM CelMHaIbHO OTOBOPHTb 9TH JOMYULeHHA, 4TOOI 
HOMYEPKHYTb, YTO MOJYUeHHbIe B HalWHX OMbITaX JaHHbIC ABJIAIOTCA OTHOCHTEJIb- 
HbIMH. TeM He MeHee, OHH OCBelllaloT OCHOBHYI0, MPHHIWHMHabHy!0 CTOPOHy 
BOMpOCa: BbIeACTCA WH YrIeKHCOTA Ha CBeTY B TeX CY4aAX, KOra HHTCHCHB- 
HOCTb (POTOCHHTe3a_ BBICOKa. 

Yuet HHTCHCHBHOCTH ra3006MeHa YIVJICKHCJIOTHI OCYLIECTBIAJICA C MOMOLIbIO 
npHoopa B. II. Barioka, Mo3BOJIAIOUerO MPOBOAMTbh KPaTKOCPOUHbIe ompeslese- 
Hs WHTCHCHBHOCTH (poTOCHHTesa HU AbIxXaHusA (*). 

BererTallHOHHbIit COocy C B3POCJIbIM PpacTeHHeM CaXapHOH CBeKJIbI (BO3PacT 
120 nHeli) nomena B Gombuty!o (o6bem 50 v1) Kamepy u3 MeKcuruaca. Bee 
IeIH MJIOTHO 3aMa3biBaJlH MacTHHHOM. M3 pacrBopa AByyrvleKHCJoro HaTpa, 
colep»Kallero palMoakTHBHbIt MsO0TON yrulepoqa, MOAKHCIeHHeM NoMyYann 
MeyeHYyIO yrulekucsoTy. OOulad aKTHBHOCTb yruleKucoTbI Obiia 300 pw Cu. Ka- 
Mepa Cc paCTeHHeM yCTaHaBJIMBallacb B pacceAHHbIX Jy4ax comHia. Jlenanu 
ITO WIA TOFO, UTOObI H30EXKATH MeperpeBa JIMCTbeB Ha MPAMOM COJIHEUHOM CBeTY 
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H OCaOHTb 3anoTeBaHve CTeHOK KaMepbl. ACCHMHMJIAWHA PaHOaKTHBHOH yrse 
KHCJIOTHI PacTeHHeM mpoOdomKadacb 1,5 uaca. Jlaee cocyA H3BIeKaJIH U3 Kal 
Mepbl H YCTaHaBJIHBaI Ha OTKPBITOH MIOULayKe, TOOL! U3 3OHbI JIMCTbEB TOW 
HOCTbIO BbIBETPH/laCb BCH HeyCBOeCHHad yrvieKHicloTa C paqvoakTHBHbIM Ci 
Uepes | vac HauHHaH OMBIT. | 

Jluct pacTeHua moMellaH B MulocKy!o HeOombUy!o KamMepy. Uepes Kamepy 
C JIMCTOM H Yepe3 MpHOOP AVIA OMpeAeICHHA KOHIWCHTPAallHH YIJIeKHCJIOTHI Mpony 
CKasIH BO3yyx co cKopocTbo | a/MuH. Bes yrekuculoTa W3 BO3qyxa, Npowey, 
mero Yepe3 KaMepy C JIMCTOM, MOrsOMadacb B WWeOUHOM MorsoTuTee. Buayase 
JIMCT TIOMelaId B HempospauHy!o KaMepy W3 300HUTa H Ha MpoTaKeHuH O0,t 


WalO. Hom ae 


BpizemeHue payqHoakTHBHOH YIJIEKHCJIOThI JIMCTOM Tocle ee acCCHMHJI AWM 


1 
ei Uepes 2 uaca Uepes 24 uaca 
ns ~ Ft a Ot rr 
ae 
<a 
ae TeMHAA | ypospau- | TeMHaA TemHaa | mpospau- ; 
ge Kamepa KaMmepa 3 
= 2 I Had Kamepa ans) Kamepa |Had Kamepa 
53 (J) 
(<) 
= 
JlauTenbHocTb ofbita, MHH. a 33 30 30 33 33 
CpequaaA HHTeHCHBHOCTD ** poTo- i 
CHHTe€3a H JbIXaHHaA, MI 
COs/4ac- am? 6 —4,0 | +7,83 —3,1 —2,9 +8,0 | 
[Inoulagb mucta, aM? 6 1,16 1,16 1,16 1,16 1,16:. 


O6imee KOMHYecTBO COs, morso- 
ICHHOe JIM BbIZeeHHOe JIH- 


CTOM, MI 2 —2,50] +4,54 | —1,80 | —1,85 3, kOe 
Coyepxanne CO, 8 1 1 Bo3myxa, 
Mr 0 O) oul 0,50 0,47 0,48 0,50 
O6ulee KomHYecTBO COs, momaB- 
mee B KaMepy Cc JMCTOM, Mr e iIGaterA | AlnniO 14,10 15,84 16 , 50° 
O6njee cogep2xaHue COs, B n0- 
rIOTHTee, MI HC 19,39} 40,47 15, 90 17,70 11, 40% 
YuembHaa akTuBHoctb BaCOs, 
amn/MHH-20 mr 3 686 202 491 (28S 62,8 
YewbHaA akTuBHocTb 1 Mr COs, 
uMm/MHH tee OL 154,0 45,0 101,0 16,3 14,1 
Oomasx aKTHBHOCTb COs 
HMO/MHH K 2830 471,0 1606 288 ,3 160 ,7 
WebHaAd aKTHBHOCTb i MI 
COs, BbIJeIHBIIeEHCA H3 sMCTA, 
umn /MHH A 1109 = 892 155,8 — 
Cpequnsa yieubHad aKTHBHOCTb 
CO, WbIxaHva, HMn/MHH m \~41000 = LS SyA 2S) -- 
Jipixanve Ha cpety, mr CO, H — 0,471 — — 1033 
Tipixanne Ha cBeTY, Mr 
CO,/4ac- aM? I _ 0,812 — -- | Ae Ol 
. aoe 
* BpluvceHHA MPOWSBeeHbI MO CeLYIOUMUM ypaBHeHHAM: 2 — “—9 7°e= ad; 2 = e—ez 
3 K Ap Ary K 
a= 246 (4,46 mr CO, B 20 mr BaCOs); K = 9cu; 2= a Mae 5 ; a= 
n-60 ; 
O= a 4 


** Muyye — ogHauaeT Bbielenue, a ioc — Norsomlenue yrIeKHCJOTHI JIMCTOM. 


yaca HaOwJlOaJIW UHTCHCHBHOCTb JbIXaHHA B TeMHOTe. Jlasiee MHCT MoMelain 
B TaKy!0 *Ke 110 OObemy H (PopMe KaMepy H3 MeKcHrviaca HW ompeyelaAIH xox Poro- 
CHHTesa. OHOBpeMeHHO NPOBOAMIM HaOOLeHuA 3a TeMMepaTypoH Bo3slyxa 
B KaMepe H MHTCHCHBHOCTHIO HHCOJIALMH. SaTeM JIMCT ONATH MOMEaIH B TeEMHY10 
KaMepy, U4TOOb! yOeAUTHCA, UTO BbIeTeHHe CO, mponcxo_UT BemeqCcTBHe JbIXa- 
HHA, a He OCBOOOKMCHHA HEBbIBETPHBLUIEHCA YIJICKMCJOTHI. 
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_ PaguoakTuBHocTb yraeKucaorsl ompetemsan B ocayKax BaCOs, movly 4ae- 
bIX H3 PaCTBOpa KapOOHaTa HaTPHA, B3ATOTO M3 MOPMOTHTeIA, B KOTOpPBIM 
OOaBAIH OapHToBy1o wWenoub. OcaqoK duabTpoBasH Ha cHelMasbHol yera- 
OBKe, NOSBOIAIOMEH ClelaTb 9TO 6e3 Bocryna CO, Boszyxa (°). U3mepenua 
KTHBHOCTH OCYIICCTBJIAJIH C MOMOULbIO TOpOBorO cyueTYHKa BOJI-25 T mpu 
Kopoctax cueta I100—200 umn/muH u ecrecrBseHHom (bone 28 umn/MuH. 
OMA COA yruieKkucsoro Oapusa Obiia 4,4 mr/cm *. U3amepenue akTHBHOCTH 
AIH KaxKTOrO OCaKa MNPOBOWIH He MeHee 4¥eM Ha 5—6 o6pasiax. TouHocTb 
ONpeMeJICHHA PaHOaKTHBHOCTH TaKOBa, TO OTHOCHTebHad MOrpelliHocTb 
ompeyeeHuaA OKOO 4—5%. 

| JlaHHple, MOJIyueHHBIe MPH H3MepeHHU pakMoaKTHBHOCTH yrviepoya B NeHb 
aCCHMHJIAWMH PacTeHHeM pal\MOaKTUBHOH YIieKMCJOThI H Ha CHeYIOULHM DeHb, 
UpelcraBlenbl B Tada. 1, Ta6uuia cocTaBieHa BeCbMa NOApoOHO c yKa3saHHeM 
TeX PaCYeTOB, KOTOPbIe Mbl HCMOJIb30BaIH WIA MOJYYeHHA OTHOCHTEIbHOM OLeH- 
KH HWHTCHCHBHOCTH JbIXaHHA Ha CBeTY. 

IIpupeyeHHble LaHHble MOKa3bIBaIOT, YTO HM B MepBbIii Jeb onbita, uM ClycTa 
CYTKH JIMCT Ha CBeTY BbIeIA yruekucnoTy. B nepBbti TeHb HHTCHCHBHOCTb 
BbijeeHusA CO, Ha CBeTY OblJIa HECKOJIbBKO HWKe, YeM B TEMHOTe, H 3HAYHTeJIbHO 
MeHbille «HaOJ0aemoro» coTocuHTe3a. Ha Bropoli JeHb HHTCHCHBHOCTD BbIJese- 
HUA YIJIeKMCJIOTbI H3 JIMCTa Ha CBeTY Oblla TaKOH 2%Ke, Kak H B TeEMHOTE. 

IlockombKy BO BDeMA OMNbITa JHCT HaXOMMJICA B CCTECTBEHHBIX YCJIOBHAX, 
MOXKHO lipeAnoJaraTb, 4YTO BbIeIeHHe YIJIeKHCJIOrO Ta3a Ha CBeTy He MpefcTaB- 
JIAeCT COOOIO MCKJIOUHTeIbHOFO ABJICHHA JaxKe MPH JOBOJbHO BbICOKHX 3Haye- 
HUAX WHTCHCHBHOCTH CPOTOCHHTe3a. OTH WaHHble COBMayalwoT Cc pe3y/ibTAaTaMH 
ONbITOB SICHHKOBAa, KOTOPbIli HaHOCHJI Ha JIMCT MeueHYylO Caxapo3y H HaOsoOJan 
BbIesieHHe CO, Ha cBeTy B TeyeHHe HA (7°). 


Tloctynuao 
28 XI 1959 
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B. 11. MOHOMAPEHKO 


OCOBEHHOCTH MHFPALLMA TPECKW B 1954—1958 rr. 
no WAHHbIM MEYEHHSA B CBA3SH C THAPOJIOTHYECKHMU ( 
M3MEHEHHAMM B IO)KHOM YACTH BAPEHIEBA MOPS | 


(IT pedcmaeneno akademuxom E. H. Ilaeaoecxum 6 I 1960) 


PacnpeyeseHue TpecKH HM ee MUrpallHH B 10O*%KHOH yactTH BapenueBa MOpA B 
3HAYHTEIbHOH CTeEMeHH OOYCJIOBIMBAIOTCA CHO BXOJAUMX Cloa TeYeHHH 43 
Hoppexkckoro Mopa H TeMMepaTyPHbIM PpexXHMOM BOHIX Macc. M3yueHHIo BO- 
mpoca O CBA3H pacipeseseHHA TpeCKH C TeMMepaTyPOH BOZbI B STOH YaCTH MOPA 
B MOCeAHHe FOfbl MOCBAMLEHO HeECKOMbKO padoT (1~*). J[aHHble, NOJYUCHHIe B 
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Puc. |. Mecra meyenus Tpecky B OKTAOpe 1954 r. uw BbIIOBa pbi6 c 
MeTKaMH B HOsOpe 1954 r.— aprycte 1955 r. O6pacHenne B TeKcTe 


pesybTaTe MeyeHuaA pbIO, KOTOpOe TlomapHbI HaydHO-ucCeqOBaTeIbCKH UH: 
<THTYT MOpcKoro pbIOHOrO xossiicrBa MH OKeaHOorpadun (IIMHPO) nposogni 
c 1934 r. (°,°), rosopaT 06 U3MeHeHUAX MHTpalluit TpecKH B CBASH C KoMeOaHuAMI 
Hamopa HopykancKoro TeyeHHA M BHOCHMOYO UM Tella B }oOxKHyIO yacTh Bapeu 
WeBa MOpA. 

Ha puc. 1—3 kpyramn ovepyueHbl MecTa MeyeH¥a TpecKU B OKTAOpe 1954— 
1957 rr. OObruHo B STO BpeMA rofla TpecKa BocTuraer KpaliHuX BOCTOUHHIX rpa 
HHI, HarybHOrO apeasia B BapenweBom mope (*). Mecra Bbi0Ba MeyeHBIX pb 
yKasaHbl CTpeKaMH, BO3JI€ KOTOPBIX HMeeTCH ata NOMMKH. YABOeHHBIe CTped 
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M YKa3bIBal0T Ha NOMMKY JBYX 9K3CMIVIAPOB TpeCKH, OJHOBPeMeHHO MOMeyeH- 
bBIX H CIYCTA AVJIMTebHOe BPeEMA BMECTE BbIIOBICHHBIX (°). Han6oubuiee KOMU- 
€CTBO MeYCHBIX PbIO BbIIABJIMBaIOCb B TeYeHHe MepBoro Toya Mocwe MeyeHUA. 
WHMM, CBA3bIBaIOWMe MeCTa MeTKH H BbIJIOBa, COCAMHAIOT JIMIb HadaJbHblii 
‘OHCYHbIN MYHKTb, a HE MpefCTaBJIAIOT MCTHHHBIM WyTb MHTpauu Tpecku. 
(KapTbl ator oOtlee mpescTaBsleHue 06 H3MeHeCHUAX MUTpallult OapeHteBOMopcKoli 
pecKH B lMocueqHHe robl. 

1954—1955 rr., oco6eHHO nepBbI, XapakTepH3y!0TCA BbICOKOH Temmepa- 
rypOH HM CHJIbHbIM Hamopom ctpy HopyKanckoro Teyenua. Bosh! OCHOBHOH BeT- 
bu STOO TeYeHHA MPOHUKa JaseKO Ha BOCTOK H CeBepo-BOCTOK. Tpecka B 93TH 
POb!l, KaK MB MepHOs MaKCUMaJbHOrO NoTenienua ApKTuKu, B1937—1939 rr. (°) 
BMecTe C TeIJIbIMM BOJaMu Hopykanckoro TeyeHua JOcTHrasa paliouos M. Cy- 
xo Hoc u m.-o. AdMupasrelictea y Hosoi 3emau. B Treyenne 1954 r. ocHopHaa 
acca M€4eHOH TPeCKH BbIWMaBJIMBaJlaCb B WCHTPaJIbHbIX paloHax Mops. B oxTa6- 
e 9Toro roa Ha T ycuHOH OaHke, B CeBepHoH yacTH HoBoseMebCKOFO Me@JIKOBOIbA 

y Cyxoro Hoca OplIo npoBeyeHO MeyeHHe TPeCKH Ha HCCJeLOBaTebCKUX Cy- 
ax TIMHPO u tpaynepax mpompicnoBol pa3sBeqKH oObequHeHua «MypMan- 
bida». TpecKa 9THX HW Ooslee 3alaqHbIX NOMETOK BbIWaB/IMBalaCb TlaBHbIM O6- 
pasom B 1955 r. Ha WMpoKoH miomjaqu oT M. Caatow Hoc wa BocTouHoM moG6e- 
pexbe MypMaua Jo n.-o. PriOaunii Ha 3anage. Ha puc. | orueTuBo BHAHO, ¥TO 
c HomsOps 1954 r. MeyeHbIe pHIObI BbIaBIMBaIMCb B OTKPBITOH YacTH MODS, 
MOCTeNeCHHO MIpHONMxKaAcb K MyPpMaHCKHM OeperaMm. B Teyenne anpeta — Maa 
H Hauana uiona 1955 r. Tpecka Jep2Kasiacb B MpHOpexHbIX paHoHax, a 3aTeM - 
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Puc. 2. Mecta meveHua Tpeckn B oKTa6pe 1955 r. H BbIOBa pBIO C 
MeTKamu B HOAGpe 1955 r.—mione 1956 r. OObacHeHMe B TeKCcTe 


lacTh e@ CHOBA HavaJia OTXOLUTb B OTKPbITOe MOpe, HO Y2Ke B BOCTOYHOM Ha- 
Ipapenun. B 1955 r. y Seperos 6bIIO BbIIOBJICHO MOUTH B MOITOpa pasa OovIbiLe 
)bIO C MeTKAMH, 4M BO BCel 10%KHOH yacTH DapeniieBa Mops. B 3TOM roxy, Kak 
1B 1954 r., HeKOTOpad 4aCTb TPeCKH MpOUula AaeKO Ha BOCTOK, YTO OObACHHET- 
‘¢ CHJIbHbIM TIporpeBOM BOA, 1Ox%XHOH YacTH BapenieBa MOpa B JIeTHe-OCeHHHH 
IepHOR HU OObUIOM YHCJICHHOCTHIO pbi0. OCHOBy HPOMBICOBOH YaCTH CTaya Tpe- 
‘KH B 93TH FOJbl COCTAaBAH OCOOH OUCHb YPORAaWHEIX MOKOJCHHH 1950, 1949 u 
948 rr. u yacTuuHO TakxKe 1947 r. poxTeHHA (”). Hayapuieeca B Konue 1955 r. 
ICTPOe OXIAKLeHHe BOA B CCEBEPO-BOCTONHBIX H IpHseraloulux K HUM y4acTKax 
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ICHTPaJIbHbIX PalHOHOB MOPs HM YMeHbIMNeHHe MpHHOca Tela HopaKancKuM Te 
yeHHeM OOYCMOBHM ObICTPbIli OTXOA TpecKH Ha sanmaq. B Tewenue HOAOps) 
1955 r.— espana 1956 r. Tpecka, MoMeyeHHaA Ha HCCMeMOBATCBCKOM CY HHO 
«CeBacTonouIb» B palioue n.-0. AMupavreiicTBo uM. Cyxolt Hoc, BpiiaBaMuBalack 
B 3HaUHTeIbHO OOJIbINMX KOJIMYeCTBAX H B Ooslee 3anaqHbIX YYaCTKaX MOPA, FEM 
93TO UMe/IO MecTO B TOT xe MepHog 1954—1955 rr. Ppi6n! AHHOK 50—60 cm mpo- 
XOMM 3a CYTKH paccTOsHHe B cpeqHeM B 2,7—3,0 Mun. [lonoBospeian Tpecka 
qainHol 80—90 cm jBHradlacb CO CpesHeH CKOPOCTbIO OKOJIO 5 MHJIb B CYTKHY 
TlockoubkKy mpodeHHbli pbl6aMM NyTb HAMM IIPHHUMAJICA 3a IIPAMY10, a KOJI 


ZZ we) 


Puc. 3. Mecra momerTKu 4 BbIIOBa Tpecku B 1956—i957 rr. Cnm0u- 

HbIe JIMHHH — MecTa MeYeHHs H HallpaBJeHve JBYXKeHHA pbIO, MOMe- 

YeHHBIX B OKTAOpe 19561. HW BbIIOBJIGHHBIX c OKTAOpaA 1956 r. nO 

wiouib 1957 r.; MpepbEIBucTble JMHHM — TO Ke [IA pbIO, MOMeYeCHHDIX 

B 1957 Tr. u BbIMOBJeHHBIX B OKTAOpe 1957 r.— uroHe 1958 r. OOnac- 
HeHHe B TeKCTe 


YeCTBO HEH, B TEYCHHE KOTOPHIX OHH HAXOJMJIMCb B MOpe, OTPaxKaeT JIMMb Bpe- 
MA Mey NOMeTKOH WH BbIIOBOM, (aKTHYeCKaH CKOPOCTb Oe3yCJIOBHO MpeBbi- 
maeT BbIUMCMeHHy!O. B Mapte — ampese 1956 r. pbl6nl c MeTKaMH BOCTOUHEe 
38° B. I. He BbIIaBIMBamuch. B 1955 r. B STOT *%Ke C€E30H MCYEHHIe PbIOb! BbIAB- 
JIMBaIHCb JO 40° B. a. Tpecky, KoTOpyio nomMetTusH B OKTAOpe 1955 r. y o. Kuub- 
7\HuHa, BbIaBJIMBaJIM B MapTe — ampeue 1956 r. Ha MypMaHcKOol OaHke, a B 6o- 
Jee TO3QHHE MeCAILbI roa — B OCHOBHOM y O. Phi6aubero. BOJIbIIMHCTBO Meye- 
HbIX pbIO (75,5%), BbWIOBJICHHBIX B 1956 r., MpHXO_UTCA Ha MpHOpexkuble u 3a- 
maquble pakoubl. Lleuxtpambubie paliOHbI B 3TOM HM B MOcMeLyIoMlve TOA ObiwH 
CHJIbHO OXJIaKMeHbl. CaMast BOCTOUHAA pana paHOHOB, Te MeTHsIH Tpecky 
B OKTAOpe 1956 r., npoxoxHsa BoONb 3anaqHoro cKOHa Tycuno OaHKu, ce- 
BepO- MW 3allaqHO-IleHTpaJIbHbIX paHOHOB (puc. 3). Tpecka, NMoMeyeHHas 37eCb, 
BbIWABJIMBaslacb CIyCTA Ba Mecsita Ha MypMaHckoli GaHKe, a B MapTe — anpe- 
Jie 1957 r.— y ceBepo-BocTouHoro nobepexba Hopsernu. Cpean BBWIOBJICHHBIX 
3€Cb MCYCHHIX PbIO mpeoOaqamu oco6u ANMHOIO 45—55 cm. Tak nponsoumo, 
NO] BIMAHHEM PesKOFO NOXOJIOMAaHUA, CMeLLeHHe PpaliOHOB 3HMOBOK TPeCKH B 60- 
Jee OTeMJIe€HHbIe 3anaqHble paloHbl Mops. B mocamexyrouue rosbl Tenmo0Boe 
COCTOAHHE 10X%KHON yacTH BapenteBa MOPA OCTaBaJOCb Ha YPOBHE XOJIOJHBIX Jer. 
Oco6eHHO XxOJIOZHBIM Obl 1958 r. B asToM roxy MeyeHbIe pbIObI KPYFbIli FOX BHI- 
JIABIMBaJIMCb HCKJIOYUNTEIbBHO B 3alaqHbIX pahOHaxX Mops. OKTAOpbcKHe MOMeT- 
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1 TP€CKU B WCHTPabHbIX, NPUOpe*KHbIX palionax u Jake na cKNOHAX Mypmax- 
OH OaHKM HM OJHOFO BO3sBpaTa MeyeHOIi pplObl He aH. OToT Bonpoc 6yer 


1aBHBIM OOpasom y 0. PriOaybero, 1 HU OHA H3 STUX PIO (KaK H H3 BCeX pbIO, 
DMCYeCHHBIX B 1958 r.) He Gbia BEIIOBNeHa BOCTOUHEe 34° B. J. 

H310x%KeHHHEIe JaHHble CBUJeETeCTBYIOT 0 CBI3u TepeMeleHHH TpecKH Cc 
SMCHCHUAMH TUApooruyeckoro pexuMa BO 1Ox*KHOM yactH Bapenwesa Mo- 
A. CpaBHUBasd CMelleHuA paiioHoB 3HMOBOK (MapT — allpeJib) TpeCKH H BeceH- 
Me NOLXOAbI MOHBbI K OeperaM, MbI 1 3}ecb HaXOJMM TosHyi0 aHasormo. Io 
epe Toro KaK B 9TH Trodbl NOAXObI MOMBE! K CeperaM [epeMelaucb K 3a- 
ay, B TOM Xe HallpaBJeHHN CABHMraJIcb MH MeCTa 3HMOBOK TpecKH. ITO N0L- 
Bep2KMaeTCA (PaKTOM YBeAHUCHHA BLWIOBA MOHBbI UW MOMBeHHOM TpecKH HOp- 


exKILaMH * HW YMeHbINeHHS BbVIOBa HX MYPMaHCKHM pH6pexxHbIM (bl0ToM * * 
a6. 1). 


Ta6bauna 1 


BIIOB MOMBbI H MOHBeHHOM TpecKH HOpBexXCKHMM HM MYpMaHcKuMH pbiOakamu 3a Mepuox 
1954—1958 rr. (B leHTHEpax) 


IIpompicea 1954 r. 4959 ens | 1956 r. BY) She, 1958 r. 

louBa Hopgexkckult 304430 | 415070 | 660790 | 700220 | 916790 
CopetckHit 1538429 | 123411 | 218896 66724 11417 

louBeHHad Tpecka Hoppexckuit 203890 | 471050 | 526950 | 521430 | 692990 
CopetcKult 244490 | 306473 | 335582 | 177142 | 192687 


TlepeMenleHuA TpeCKH B 3allalHOM HallpaBJeHHu BCE 3a MOMBOH — 3TO 
OpMosbie Murpaiuu. MutTeHcuBHOCTb NWTaHHA TpecKU BbIllle BCero Ip OT- 
opMe ee MolBoli (*). Iloqxoqbl MOMBeHHOH TpecKH K OeperaM ompeyessioTca 
EMM Ke (aKTOpaMH, YTO UNOAXOAH MoBbI. Ha sto yKa3prBaet u IO. IO. Map- 
u (°). Han6onee BaxkHBIM 43 HHX Oe3ycCOBHO ABJIAeTCA TeMIepatTypa BO- 
pix Macc. IIpaBunbHoe pewieHHe 9TOrO BOTIpoca uMeeT OoOJIbUIOCe NpakTuye- 
Koe 3HaueHHe JIA MpOrHo30B NepeMelleHuH TpecKH B TOAbI C pa3JIHYHbIMH 
WpONOrMyecKUMH YCJIOBHAMH BO 1oxKHOK uacTH Bapenyespa Mopa u Aaa yc- 
ClUHOrO TIpOMbICIa TpecKH. 


TlonsapuHbiit HaydHO-HCCIeqOBaTebCKMM HHCTHTYT Tlocrymusio 
MOpcKOoro pHIOHOTO xO3sAlicTBa H OKeaHorpadun 29 XII 1959 
um. H. M. Kuunosuya 


WUTMUPOBAHHAA JIMTEPATYPA 


1A. A. Enusapos, Haysno-rexuny. Orn. TlonapH. HayuHo-Hcca. MHCT. MOCK, 
sIOH. XO3. HM OKeaHorp., 1 (5), 37 (1958). 7 H. K. Xanathueuxo, JI... Ko 3 10 Ba- 
am xKe, 4 (8), 6 (1959). °H.B.Mupounosa, COopH. 3aKOHOMepHOCcTH CKONJeHHH H MH, 
\alMit IIPOMBICIOBEIX PHO B NpHOpexHOH 30He Mypmana, Konpcxuit bunuan AH CCCP, 1958 - 
p.234. 4B.U.3anenuu,H.C.Iletposa, Tp. lonapn. saywno-uccn. WHCT. MOpCK. 
OH. XO3. u oKeaHorp., 5, 3 (1939). ° H. A. Macuaos, Tam xe, 8,3 (1944). ® K.T, 
OHCTAHTUHHOB, Tam «e, 10, 78 (1957). *7 A.C. BapaueuxKosa, Tam xe, 10, 
1 (1957). *% 10.10. Mapru, Tam xe, 3, 3 (1939). °K. I. Koucrautunos, 
._ Tl. Tonomapeuxo, Tp. Mypmancx. Mopck. Ovou. uHCT., 7 (1960) — 8 neuartu. 


* Tlannpie p3aTbt 13 Fiskets Gang, Ne 52, 1957, 58. 
** JlaHHble 3aHMCTBOBaHEI 43 OO30POB NpoMpasBexKu «Mypmauppi6n». 
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Jloxnnagm AxagemMunu nayrx CCCP 
1960. Tom 131, Ni 6 


OKCHEPH MEHT AJILH AA MOP POJIOrH A) 


JI. B. MOJIEXKAEB 


JIECTPYKTHPOBAHHBIX TKAHEM AKCOJIOTIIEM 
MW MJIEKONMTAOUIAX 


(IT pedcmaeaneno axademuxom K. H. Cxpsdunom 21 XII 1959) 


IIpu romonmactuyeckoli nepecayke B KOMKHbI PyKaB KOH€YHOCTH aKCOJOTA 
JIA JECTPYKTHPOBaHHbIX MBI KOHCYHOCTH HIM XBOCTa MH NOBeeHHH K amily 
TalMOHHOH paHeBOH NOBepXHOCTH HepBa H KPOBeHOCHOrO cocya NpOUCcXoHtI 
pereHepalluA, COOTBETCTBCHHO, KOHEYHOCTH HIM xBocTa (°°). CxoqHoe HaOsIO- 
J\aeTCA IPH BBCJeHHH B OCTATOK AMNYTHPOBaHHOH KOHEYHOCTH, OOTY YCHHOH peHT- 
reHOBCKMMH JIydaMH, KJIeETOUHOM CyCNeH3HH MBI akcosorsa (°). [Ipu mepecaz- 
Ke J@CTPYKTHPOBaHHbIX MBI B MbIMeYHOe BJlaraMile H NOJBeeHHM HepBa ¥ 
KPOBeHOCHOrO cocyya y TeMJOKPOBHbIX pereHepHpylor monepeyHonosocaTHle 
mpiumitpt (7°). [Ip 3anouHeHuM CBEXUMH KOCTHBIMH ONMIKaMH OOaCTH KOCTHOFC 
jedektTa vepena y coOak M APyrux BUOB M€KONUTAaIOMINX MPpOHCXOAUT NoOwHas 
pereHepalua OObldHO He pereHepHpylouleH KocTH (*-”). 

B qaHHol padote *, NpoBexeHHOH Ha 57 roqoBaJIbIX AKCONOTIAX YeEPHOH PF 
Oeloh pac, HCCeqOBaJIMCb BoMpoce!: 1) KaK H3MeHAIOTCA TOMOMMAaCTHUeCKH Me- 
pecaxKeHHble J@CTPyKTHPOBaHHble TKaHM aKCOJIOTJIA; 2) KaK BJIMAIOT Ha Mporecc 
pereHepallMM KOHCYHOCTH aKCOJIOTJIA MepecaxKeHHble eCTPyKTHPOBaHHble TKa: 
HH MJI€KONMTAaIOMMX; 3) MOryT JIM pereHepHpOBaTb KOHEYHOCTH aKCOJIOTIel Mpt 
mepecaKe YMeplIBJICHHBIX TKaHel. 

Metoyuka onepalluii ocTaBaslacbh npexuelt (°). Y akcomoTsa, NMOTHO y Tela 
aMIyTHPOBaJIH NpaBy!O 3aHIOIO KOHCYHOCTh HM B OCTABJICHHbIii KOMKHbIM pyKak 
BKNalpiBaM WECTpYKTHPOBaHHble TKaHH, NPONyCKaH CKBO3b HUX mpelBapu 
TeJIbHO OTIPeNapHPOBaHHBle CefaIMUHbIi HepB H OeLpeHHy!o apTepuio; nowy 
YeHHbIM KOMOACOBHAHbIM OpraH, KOTOPbIit MbI YCIOBHO Oy eM Ha3bIBaTb KYJIbTel 
3allMBau, H yepes 10 AHeH aMnyTHpoBasN ero ZuCTaMbHBIi KOHeL. B I cepui 
ONBITOB B 20 CilyyaaX MepecaxKuBaIM H3MCJIbYCHHbIe HOMKHMMAMM MU pacTepThl 
B CTYMKE€ MBIIMIbl KOH€YHOCTH AKCOJIOTIIA; YePHbIM — OT GOeuIbIX H G6esbIM — 
oT uepHbrIx. Bo II cepuu onsitos 17 axcomoTaam nepecaxkuBasIH H3MebUeHHbI 
TKaHH HOBOPOMKACHHBIX MbIWIaT WIM KPbICHHBIX 9IMOPMOHOB BecoM 4,5—5,2 r 
B 13 cayyaxHx MbILMbI M KYCOUKH XpAlla HM KOCTH KOHeyHOCTEeM; B 3 cyuaAx — 
NeCTpyKTHpOBaHHy!oO CemeseHKy UB | cyyae — JecTpyKTHpOBaHHy!0 TKaH 
mo Key HOWL wxeNesbt. B IIT cepuu 20 akconormaM nepecaxKHBaJIM MILLI ak 
CONOTIA, KOTOPbIe B TeyeHHe | yaca dbuKcupoBanu B 10% copmanuuHe u 4 yac 
MOcWe STOFO OTMbIBAIH BOAO, Moce yero u3MebyamH. Ont Auiuaica 103 nHs 
OOvekTEI PUKcHpoBatN B xKuAKOcTH LleHKepa. Cpesb OKpaliMBasu remaToKcr 
JIMH-303HHOM, 2KeJI€3HBIM TEMATOKCHJIMHOM M a3aHOM oO Teliqenraliny. 

Bo Bcex CepHaX ONbITa KO%Ka KYJIbTH BOCMAaIANAch, KpacHesla; OObeM KYJIbT 
YMeHbUIaJICA BCJICCTBUe YaCTHYHOTO PaccaCcbIBaHHA HMMVIaHTAaTa; B pAe cmyye 
€B MMCTaIbHaA YaCTb KYJIbBTH HEKPOTH3MPOBalach HM TPaHCMaHTaTH vacTuuH 
MIM MOJIHOCTHIO BbINalaiM, B OCTAIbHbIX CLYYaAX OHM COXpaHANNCh Ha MecTé 

BlIcepwun onpros B 14 crygaax KybTH ocTamuch OOJIbUIMMU, JJIMHO 


* OKCIePHMeHTAbHad YacTb padorTE! 6piia MpoBeeHa COBMeCTHO c JI. Wi. Kopuax. 
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—b MM, B 6 CJly4aAX KOPOTKHMH, JWIMHOLi 3—4 mM. Bo Bcex 20 culyyawAx Ha pa- 
HEBLIX NOBEPXHOCTAX OOpasoBalucb GlacTeMbI HM B TeyeHUe 45 [Heli Mocme aM- 
HyTaWM PeCreHepHpOBaIH THMMYHBIC KOHEYHOCTH, PasIHYHO OPHeCHTHPOBaHHbIe. 
‘Ipu mepecayke 6erbIm akconoTsAM MHIMCHTHPOBaHHbIX TKaHeH pereHepHpoBa- 
1M cepble KOHeuHOCTH (puc. la), cHapyxu OHM ODI NOKPHITHI OeOH KOwKeH, 
1 BHYTPH COJepxKaIM YePHble TKaHM, BO3HHKWMe H3 UMMIAaHTata. CelqOBaTeJb- 
10, OCHOBHbIM HCTOUHHKOM pereHepallui Ob TKAHH HMMIaHTatTa. 

Kyabrn duKxcuposanu yepes 10 Hei nocae nepecaqKu HM JO aMnyTauun, a 3a- 
rem uepes 10, 20, 30, 42, 58 u 103 nzHa mocHe aMIlyTalluu. 

Yepes 10 queli nocne nepecayku u WO aMnyTaHH AucTanbHol uacTu KYJIbTA 
COMEPIKUT MHOKECTBO MCJIKUX OeCHOpAOYHO OPHeCHTHPOBaHHbIX cbparMeHTOB 
MBIINCYHBIX BOJIOKOH, COCAMHUTCIbHYIO TKaHL, IHTMCHTHbIe KJIeTKH, 9KCTPaBa- 
3HPOBaHHbIe SPUTPOMMThI, MOMMHYKMeapbl, JIMMOWHTHI, NOMMOTACThI, MHOXKECT- 
BO HOBOOOpasOBaHHEIX COCYJOB C KpOBbiO HM HepB. Mpimeuupie @parMeuTsl yTpa- 
YHBaIOT MOMepeyHylO HCYCPYCHHOCTh, COepKaT MHO*DUOPHVIbI HW BUOMHE %KH3HE- 
CNOCOOHbIe Apa, KOTOPble BMeCTe C OKPY2KalOWlUMU UX yyaCTKaMM CapKOMWNasMbI 
BbICBOOOKMalorca U3 (parMeHTOB H OKpyrsisioTcs (puc. 16). 

Yxe yepes 10 quel noce amnyTaluu AucTambHOH yacTH KyJIbTH MW MO3qHeEe 
MpoucxozuT oOpasoBanue OnactTempl. [I[pu stom nepecaxkenHble H3MeIbYCHHBIC 
KYCOUKH MBI PaCTBOPAIOTCA HM UX Apa, KaK HW KJICETKH COCAMHUTEIbHOH TKa- 
HH, MpeBpallaroTca B KPyNHble SMOPHOHAJIbHOrO Bua KeTKU OslacTeMbI. OHO- 
BD€M€HHO BOSHHKa€T MHOKECTBO MHKPOKJCTOK, OOpa3ylOWlHxX PA HENpepbIBHBIX 
TepeXONOB K KJICETKaM HOPMAJIbHbIX Pa3sMepoB (puc. le). BugHo, KaK MHOrHe MH- 
KPOKJIeETKH OOpasyIOTCA MyTeM OTMOUKOBAHHA Y4YaCTKOB Aep KseTOK OacTeMbI 
(puc. le). Cpequ nocweqHuxX Ha paHHHX cTayuAx perenepalluu KOHeUHOCTH MH- 
TO3bI C(HHHYHBI, OHH MOABJAIOTCA No3sqHee. Bo3se KOMNAaKTHBIX Y¥UaCTKOB pac- 
TBOPAIONIMXCA MbIMeYHbIX (parMeHTOB KyJIbTH HaXOANTCA MHOTO NOMHYKJeAa- 
pos. UacTb nouJIMHyKJleapoB pacnaflaeTca, WHTOMIAa3sMa HX HcuesaeT, a CEMCHTHI 
Apa OKPYyIJIAIOTCA, PaseNAIOTCA MU MpeBpalllaloTcaA B OTJEJbHbIe 3JICMEHTHI TH- 
lia JIMUMOUNTOB HW nomMOMacToB (puc. 10), KOTOpHIe OKpyxKatoTca WuTOMMAa3sMoH. 
CXOJHbIe NpeBpallleHHA MOMHYKWeapoB ObliM onucaHp eB (1,?,4, 8,1). 

Jlanee 6slacreMa yBeJIMUMBaeTCA B OObEMe, BHYTPH Hee LudpepenwUpyloTca 
XPALIeEBbIe CKEJICTHBIC 9JICEMCHTHI, a elle MO3AHee — MbIMIMbI. Uepes 103 WHA nocse 
aMIlyTalluu pereHepupyer OO/bIWaA KOHCYHOCTH, CHAAWaAd Ha WHPOKOM TOJICTOM 
OCHOBaHHH, COepKallleM OcTaTKH JeluddpepeHWMpOBaHHbIX MBI HMMJIaHTata 
C BOJIOKHHCTbIM BeII[eCTBOM WH MHOKECTBOM Ajlep, NOMHHYKJeapoB, NoWHOacTOB 
WM JIMMOWJHEIMH SJIEMeHTaMH. 

Bo Il cep uu onbiToB mpu NepecagKe aKcOMOTIAM TKaHeH MJeKOMNUTAIO- 
ULMX BO BCeX CJIyGaAX Yepe3 HECKOJIbKO AHeH NOCe NepecalKU AMCTaJbHad YaCTb 
KYJIbTH HEKPOTH3HPOBaslacb HM paHbl OTKpbIBauCcb. MMnsaHTHpoBaHHble TKaHH 
celeseHKH (H B 2 Ciyyantx — MBI) OTTOPruch, Nocse yero c 3aepxKKO Ha 
10—15 quel mpousoulia perenepallua KOHedHOCTH. B octambpupix 12 caryuaax 
BbIMaJla TOJIbKO YaCTb HMIVJIA@HTHpOBaHHbIX TKaHeH, a Apyrad wacTb COXpaHusach 
Ha MECTe, H PaHbl SMMTeEIH3HpOBaucb. XOTA UMMMaHTUpOBaHHble TKaHH MJIeKO- 
MMTAaoulux Ob HHCPHILMpOBaHbI WH, KpOMe TOMO, JJIMTeIbHOe BpeMaA NopBepra- 
JIHCb BO3LeHCTBUIO CO CTOPOHDI BOLHOM Cpefbl, HH B OJHOM CJlyyae HarHOeCHHA He 
6pwio. TKaHu WM TyMOpaJbHad cpea aKCOMOTIA HawexKHO 3alllMiasM WMINJIaH- 
Tat OT HarHoeHua. Bo sBcex 12 cryuaax pereHepallWA KOHEYHOCTEH JWIMTEIbHO, 
Ha 60—100 gHeli, 3aep2KuBalacb, HO BCe Ke 3akaHyMBalach POPpMHpoBaHHeM 
THMMYIHOM KOHEYHOCTH, CHAleli Ha WIMPOKOM OCHOBaHHM KYJIbTH C UMIWIaHTH- 
POBaHHbIMH B Hee TKAHAMH MBILIM WIM KPBICbI (puc. 2). PerenepaTp! Obliu 3acpuK- 
CHpOBaHbI Ha CTaMAX MOUKU, KOHYCa, JONaTOUKM WM KOHeCYHOCTH. 

Tucromoruyeckoe uccleqoBaHve NoKa3aJlo, YTO MPH MMMIaHTalWuN WecTpyK- 
THPOBAHHBIX TKaHeli MJICKOMUTAIOWMX PeTeHePalMOHHBIM 3a4aTOK MpOXOAUT Te 
*Ke OCHOBHBIe CTaHH pa3BUTHA, UTO HM 3ayaTOK, OOPasyloululica pH roMOTpaHc- 
MaHTaluH LECTpyKTMpOBaHHbIX MbILUL AKCOJIOTIA. B o60ux caryuaax perenepat 
oOpa3yerca Ha aMMyTaLMOHHOM paHeBOl MOBEPXHOCTH KYJIbTH, a He OT CTapbIx 
TKaHel PCMHMMeHTA, OT KOTOPHIX OH OTAeMeH TOJICTOM MPOCJOMKON UMIIaHTHpo- 
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BaHHbIX TKaHeli. OqHaKO pasBuTHe pereHepata, OOpasylouleroca mpu mur 
TalluH TKaHeli MJICKOMMTAIOWIMX, XapakTepH3yeTcA JBYMA OCOOeCHHOCTAMH: 
1) ero HCTOUHHKOM ABJIAIOTCA He TKAHH MMIIaHTaTa, a MCCTHBIe TKAaHH nee 
Ta, I10-BAMMOMY, KO2Ka KOHCYHOCTH aKCOJOTIA, MOAOOHO TOMY, UTO ObIO B OMBI- 
Tax OONYYCHHA KOHEYHOCTH AKCOJIOTIIA PCHTTEHOBCKUMU JyyaMH HW MepecaKy 
Ha Hee HeoOs1yyeHHoL Koxu (11); 2) uMMIaHTHpOBaHHble TKAHM MJICKONMTAIOUINX, | 
IIPCNATCTBYA pereHepallWH KOHCYHOCTH aKCOJIOTIIA, BCe %e MaCCHBHO BTATH-| 
BalOTCA B 3TOT Mpolecc perenepallun. 

TlepecaxkeHHble TKaHH MbIIIM HW KPbICbI — MBIILINbI, COCMMHUTeEIbHaA TKaHb, 
XPAUL HM KOCTb — CHJIbHO H3MeHEHBI, HO %KuBbI yepes 60, 75 u 100 qHe nocue 
TpancnmantTannn. [lepecaxkeHHble KJICTKH MBIWIM COXPaHAIOTCA JOuIbIue HW ya- 
me, 4YeM KJIeTKH Kpbicbl. KuleTKH XPSAla MbIWIM COXPaHAIOTCA B H3BeECTHOM KO- 
JIMYeECTBE Cpe 3alycTeBluux MosocreH uepes 60 u 75 AHeH Nocue nepecaqKu 
(puc. 3a), a vepes 100 AHeH ucue3aIOT NOJHOCTbIO, XOTA OCHOBHOe BeliecTBO 
xpallla coxpausetca. CxofHo yepes 60 u 75 WHE Mocse MepecalKH COXpaHATCcA 
TakxKe (pparMeHTbl KOCTH HM KOCTHBI€ KJIETKH MbILUM (puc. 36), Mo3qHee OCTeOIH- 
TbI HCUe3aIOT, A KYCKH KOCTH OKPyKal0TCA COCAMHHTEJIBHOTKAHHOH KalicyJIOW aK- 
comoTid. MbmUbl OYCHb CHJIbBHO H3MCHAIOTCA: NOMepeyHad HCUYePpYeHHOCTh H 
MHOMHOPHIJbI MOJIHOCTbIO HCuesaIOT, OOPasyeTCH AMOPMHO-BOJIOKHUCTOE Bellle- 
CTBO C pa30poCaHHbIMH B HEM JOBOJIbHO peKHMHM KJIeTKaMH, NepeMelliaHHbIMU 
c KleTKaMu akcouoTIA (puc. 36). KaeTKH aKCOJIOTIA ABCTBCHHO OTJHYaIOTCA OT 
KJICTOK MBI WIM KPbICbI 10 CTpyKType, BesIM4uHHe HM OKpaluMBaemoctTu. B pere- 
Hep allHOHHOM 3a4aTKe aKCOJIOTJIA KJIETKH KPYNHble, CBeTVIbIe, TY3bIP bKOBHHBIe, C 
O4eCHb OOJIDIHM AAPOM H HEOOJIBIUMM KOJIMYECTBOM IHTONJAa3MBbI; AepHad O6O04- 
Ka TOHKAaA, APO CBeTIOe, SEPHBIIKH XPOMATHHA B HEM MEKHe, AAPbIKH Kpyni- 
Hple. KsieTKH MbIIUM MeJIKHe, TEMHbIe, C TEMHBIM AJ,POM, B KOTOPOM cocpesOTOUeHBI 
KPYIHble PiblOKH XPOMaTHHA, C PpyOok AepHOK OOOOUKOH, 3HAUHTeIbHO pasBu- 
TOH rpx3HO-Oypou WuToMIasMoh. B uMiJIaHTHPOBaHHbIX MbILUNaX MBI MOXHO 
BCTPe€THTb JOBOJIbHO MHOFO KJ€TOK, Je AMMXCA MyTeMraHTeeBuqHOH nepeliny- 
pOBKH spa. Kerk xpslla KpbIcbl norMOaror yepes 60 Hel nocue nepecayKu. Y 
HHX HCyesaeT APO, OHM OUCH OvleMHO OKPallIMBawTCA, CMOPLLHBAaIOTCA HM pacTBoO- 
paroTcd. Uacro ux aroluTHpyioT BHeAPMBIUIMecH B XPsAMMLeBLIe NOOcTH Kpym- 
HbIe MakpOarn aKCOJIOTIA C OObUIMM COUHBIM TeCMHOOKPaleHHBIM ApOM. 

B mpouecce perenepal\uH KOHCYHOCTH aKCOJIOTIA B perenepauHOHHblii 3a- 
YaTOK BTATHBAIOTCA 3HAYHTEJIbHbIC YUACTKM HMMJIAHTHPOBAaHHbIX TKaHeli MbILLIH. 
Tak, HanpuMep, yepes 73 AHA Mocue NepecayKH Ha WMPOKOM OCHOBaHHH KYJIbTU 
aKCOJIOTIA OOpasyeTcA pereHepallHOHHbIli 3a4aTOK KOHeYHOCTH Ha cTaqHH J0- 
MaTOUKH C 3yOUHKAaMH MaJIbleB, BHYTPH KOTOpOrO AupepeHupyiorea xpsite- 
BbI€ CTOJIOMKH CKeseTa (puc. 32). TKaHH aKCONOTIA H HMMVIaHTaTa pesKo pa3JH- 
WalOTCA M0 OKpacke uM CTpyKType. OT OCHOBaHHA 3auaTKa NOX SMTeIHeM pacnpe- 
AeNAIOTCA BTAHYTHIC B 3a¥aTOK 3HAYHTeJIbHbIeE YYaCTKH H3MCHEHHBIX MBI U 
COC(MHUTEIbHOM TKaHM MbIIM. B HemlocpeqCTBeHHOM KOHTAaKTe C XPAIeBbIMH 
3aKJ1aqKaMH pereHepata H B OCHOBAHHH eFO HaXOAATCA XPALLH MbIIM C 3alycTeR- 
WIHMH XPAULCBbIMH MOJIOCTAMH, B HEMHOFHX W3 KOTOPbIX COXpaHAlOTCA xpsute- 
BbIe K€TKM MbIlM. B AucTaIbHOl yaCTH 3a4aTKa, NepMeHqKyApHO K JIMRA- 


——. Sg SSS 

Puc. 1. Tomonsactuyeckaa TpaHcnianTallua JeCTpyKTMPOBaHHBIX MBI, y aKcomoTAA: @— 

pereHepauwa MMrMeHTHPOBaHHOH KOHeUHOCTH y Oesoro aKcouloTa Yepes 60 Hel MocHe omepa- 

uuu; 6 — (parMeHTbt MepecaxKeHHbIX MBIIUI C A/[PaMH H KPOBAHBIe POPMeHHBIe aIeMeHTHI: 6 — 

K€TKH OACTEMBI H [BE MHKPOKJeTKU; 2 — OOpas0BaHve MUKPOKNeTOK MyTeM MOUKOBaHUA ‘smpa 

KeTOK OylacTemMbl; O — mpeBpaleHue iia Sine cer B OTJ@IbHbIe KJICETOUHIe 3JIeEMeHTHI. 
= De MNS 


Puc. 2. TIpogombupiit paspes KOHCYHOCTH AKCOJOTAA, pereHepHpoBaBlehH Nocle HMMMaHTanun 
ACCTPYKTHPOBAHHEIX TKAHEH KOHeYHOCTH KpbIcbI Yepes 100 Hel Nocne nepecanKH 


Puc. 3. Kuerku mpm yepes 75 pHelt mocne nepecayku aKconormo. a — XpalleBad KleTKa; 6 — 
KOCTHBI€ KJI€TKH, 6 — KJIETKM H3MCHEHHBIX MBI H OHA OombUlad KMeTKa aKcoMOTAS: 2 — Tipo- 
AONbHBIK PHCTOOTHYECKUM Cpe3 3a4aTKa KOHEYHOCTH AKCOOTIA Yepes 73 AHA Nocue TlepecaqKu 
A€CTPyYKTHPOBAHHBIX TKAHeM KOHCYHOCTH HOBOPOAKAeHHOH MbILLIM; xa — XPAML AKCONOTIA; xm — 
XPALL MBI; KM — KOCTb MBILUM; 4M — MBINbI MbIUM; cms — COeRMHUTebHAA TKAHL MBILIT 
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Puc.t 


Puc2 


JAH, T. 131, Ne 6, Monexaes 


i HKY XPAULEBbIX 3aKaOK AKCOJIOTJIA, pacO/laraeTCA KOCTOUKAa MbIIIIM C KOCT- 
HBIMU KeTKaMH. Bosse sToli KOCTH HaxXOAUTCA MHOTO MaKpodaroB aKCOJIOTIIA, 
JHarOTABIUMXCA SPHTPOMNTOB, UH NOMMHYyKeapbl. Bueline co3fqaetca BieyaTue- 
iMe, YTO TKAHM H KJI€TKH MBIIIM yuacTByIOT B POPMHPOBaHHN perenepata KOHeU- 
}HOCTH AKCOJIOTIA. OHaKO BHHMATeIbHOe U3yyeHHe PuCTOMOrMYeCKUX lpenapa- 
WoB yOe@xK Laer Hac B TOM, YTO KJeTKH HM TKAHH MBILIM JIM MacCHBHO BOBJIeKaloT- 
A B Npollecc pereHepalluH KOHCYHOCTH aKCOJOTIIA, a HeMocpesxCTBeHHOTO yya- 
cTHA B eFO POpMOOOpasoBaHHU He MPHHHMAaOT H He BXOAAT B COCTaB CKeeTa 
4JIM COCIMHHTCIbHOM TKAaHH KOHeuHOCTH. KweTKH H TKaHH MBI JWuTelbHO 
JCOCYINECTBYIOT C TAKOBbIMH AKCOJIOTIA, HAXOJATCA Kak ObI B COCTOAHHM CUMOHO- 
3a C HHMH, HO aKTHBHOTO yuacTHA B HOBOOOPa3s0BaHHU OpraHa He MPHHMMAaIOT. 

Bllcepun_ onpirop mpu nepecayke YMepuIBACHHBIX MBI akconoTAA 
BO Bcex 20 cy YaAX AUCTAIbHad YaCTb KYJIbTH HEKPOTH3HPOBaaCb HM HMIMVIaHTH- 
JPOBaHHbIe MoOeeBLIMe, MpoduKcupoBaHHble PopMasMHOM JecTpyKTHpOBaHHble 
(KYCOUKH MBI BbINaqaiu. OTOT npotecc OTTOPKeHHA UMIMAaHTaTa JIMICA JO 
3—4 Heeb. Bo MHorux Clyuadx paHbl MOKPbIBasuCb Campouernueli. Perenepa- 
WMA CHJIbHO 3afep>xKuBaacb (Ha 20—30 AHeli) H HAYHHAAaCb TObKO Nocue TOrO, 
Kak HMMJIaHTaTbI MOJIHOCTbIO OTTOPraJuCcb. CileqOBaTeIbHO, MeEpTBbIe, (PUKCHpPO- 
BaHHble TKAHH He MOrYT ABHTLCA OCHOBOM JIA BOSHHKHOBCHHA M pasBUTHA pe- 
TeHepalMOHHOrO pomecca y akKcouloTA. 

PesiOMUpyA IIPpHBeeHHbIe 34eCb JaHHbIe, MOXKHO CKa3aTb, YTO IPH MMMVIaH- 
Talli B KYJIbTH KOHEYHOCTeH AKCOOTIeH JeECTPpyYKTHPOBaHHbIX TKaHel AKCOJIOT- 
Jie HW MJICKOMMTAaIOMIMX Npolecc pereHepalWH KOHeUHOCTeli MPpOMCXOAUT pas- 
JH4HO. B nepBoM culyyae PlaBHbIM HCTOUHHKOM pereHepallW ABJIAIOTCA TKAHH 
MMIWIaHTaTa, TO OTYCTJIMBO BHAHO MPH NepecayKe TKaHel OT YEPHbIX aKCOJIOT- 
eH K OeJIbIM, KOra OOpasyeTcA WMrMeHTHMpOBaHHbI pereneparT. IIpu stom mpo- 
mecc pereHepalluu ueT ObICTpO, Kak MPH aMMyTalWH HOPMaJIbHOH KOHeYHOCTH. 
Bo BTOpOM CJlyyae HMIMJaHTHPOBaHHble TKAHM He ABJIAIOTCA HCTOUHHKOM pere- 
Hepalluu; HX IpHCyTCTBHe CHJIbHO, Ha 2—3 MeC., 3af/ep2xKHBaeT Mpoecc perene- 
palluH KOHeYHOCTH akcoJloTIa. McTrouHHKOM pereHepallHH ABJIAeTCA, M0-BHIH- 
MOMYy, KO2%Ka KOHeYHOCTH akcosloTIA. IIpH HMNIaHTalHH (PUKCHPOBaHHBIX cpop- 
MaJIHHOM TKaHel Npollecc perehepallHu He IPOHCXOZHT JO Tex Nop, MoKa nocwex- 
HHe MOJIHOCTbIO HE OTTOPrHyTca. 

Tlocme romMoTpaHcniaHTallun eCTpyKTHPOBaHHbIX MBI AKCOJIOTIA WH aM- 
yTaWHu AHCTaIbHOH YaCTH KYJIbTH MpOHCXoOAUNT OpicTpaa uw rayOoKaa Aeqnh- 
pepeHIHpoBKa MbILI H COC@AHHUTeIbHOM TKAHH HW MpeBpallleHve STHX 3JIEMCHTOB 
A YACTHYHO TeMATOFeHHbIX 3JIEMEHTOB (JHMOWHTOB, NOMHOMACTOB, NpeBpalilaio- 
IMXCA MOJIMHYKsIeapoB) B IMOPHOHAabHOrO THNAa KeTKM OacTembl. IIpu oOpa- 
30BaHHH MOCIeNHHX BO3HHKAe€T MHOKECTBO MHKpOKJIeTOK. OHM H3 cnocoboB 
}Opa3s0BaHHA HX ABJIAeCTCA MOUKOBAHHEe ALep KNeTOK OW1aCTEMBI. 

IIpu mepecayke akcoJloTI10 AeCTPyKTHPOBaHHbIX TKaHeH MbILIH HW KDPbICbI 
<I@TKH H TKAHH MJICKONMTAIOWHX JO 2—3 Mec. COXPaHAIOTCA UW Wake MacCCHBHO 
3OBIeKalOTCA B Mmpowecc pereHepalluH KOHeYHOCTH akcoJoTx. B dopMo- 
OpasoBaHHU pereHepaTa aKCOJIOTJIA OHH AKTHBHOTO yuacTHA He MPHHHMAaIT. 
JaxoJsacb MOf, MOKPOBHTeAbCTBOM 3allHTHbIX CHJI OPraHH3Ma aKCOJIOTIA, Mepe- 
AXKCHHbIC HH(PHIMPOBaHHble TKAaHH MJICKOMMTAIOWNX HarHOeCHHIO HE NOfBep- 
‘aIOTCA. 

Vuctuty? MOpdouorHH 2KHBOTHBIX Tlocryn“s10 
um. A. H. Cepepuosa 18 XII 1959 
Axajemuu Hayk CCCP 
UUTHPOBAHHAA JIMNTEPATYPA 


13.7..Epmoaosa, Tp. Amma-ATuHck. 300BeTepHHapH. HHCT., 9, 233 (1956). 2 M. C- 
[aka oe B, Wy. 3all. Cisanow: Me. HHCT., B. 1, 225 (1957). 3 A. Mi. MatTseesa, JAH, 
19, N24 (1958). *MaWen-Chao, Sci. Sinica, 5, 113 (1956). JI.B. Tlome xaes, 
Dx. aHaT., rucT. u aMOpuou., 13, 91 (1934). ° JI. B. Tome xaeces, AAG, 15, 389 (1937). 
JI. B. Mone xaes, Mss. AH CCCP, cep. 6uon., No 5, 556 (1957). JI. B. Tome - 
-aes, JIAH, 126,Ne1(1959). ®S.Skowron,H.R ogussky, Folia Biol., 6, 163 
958). "10 A Ho CtyautcKui, Tp. Uncr. mopd. xusorH. uM. A. H. Cepepiiona 
H CCCP, 11 (1954). #9. E. Ymancxuilt, Buon. uypn., 6, 739 (1987). M. 2) = 
mopa, Uexocnopauk. 6uon., 2, 178 (1953). 


} 
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Jloxxagn Axanemun nayr CCCP 
1960. Tom 131, Ni 6 i 


PH3BHOJOLH # 


Unen-Koppecnonzent AH CCCP IL. H. CNEPAHCKUHH, 10. M. MPATYCEBH4Y 
u H. H. KOP)K 


(OS ESO _—_——e—eee 


M3MEHEHHE PEAKTHBHbIX MOTEHWMAJIOB TOJIOBHOrO MO3rA 
Y WKOJIBHHKOB MOCJIE 5—6 4AC. YMCTBEHHbIX 3AHATHH 
B WKOJIE 


Jlo cux Mop copceM He H3y4aIHcb PyHKUMOHAJIbHbIeC H3MCHEHHA WeHTpaJib~ 
HOH HepBHOM CucCTeMbI peOeHKa, BbISBAHHbI€ CCTCCTBCHHBIMH BHEWIHHMH (akTO- 
paMH, B YACTHOCTH B pe3yJIbTAaTe YMCTBEHHOLO YTOMJICHHA, IPH MOMOLLM 3IeKTpO- 
cbusuouoruyeckoro MeToqa. Mexjly TeM 9u1eKTposHealorpapua MOsBoOIAeT 
HeMOCPeNCTBCHHO HaGJOaTb H3MCHEHHA SJIEKTPHYeCKHX NOTeHIHaJIOB MOsra 
MO], BIIMAHHeEM pasJIMUHbIX YCJIOBHH. 

BospacTHple OCObeHHOCTH JeKTPOSHUeasorpaMMb! (QOL) peOenKa, OTHE 
ee oT 92F Bspocaoro ObluIo OTMeYeHO yxKe MeEPBLIMM UCCIeqOBaTemamH (72,1%, 17). 
OHH yKa3aJIM Ha MeHbILYyIO peryJIAPHOCTb JOMHHUPYIOULero PUTMa, HaJIMUHe Me]- 
JICHHBIX HeperyJAPHbIX NoTeHWHaloB. IIlpH sTOM yKa3aHHble OCOOCHHOCTH BbI- 
paxKeHbl TEM CHJIBHEe, EM MOIOXKe PeOCHOK. ITH BHIBOALI Ha OOJIbINIOM MaTepHatle 
ObIIH MOATBEpKAeHEI Apyrumu uccsegoBaTenamu (7, 19,1113). 

YkKa3aHHble HCCIeAOBaHHA Kacasiucb JMWb IST noKos. Bowpwuh vnTepec 
npelcTaBJaAeT HCcIeqoBaHve H3MeHeHuH QOL nox BIMAHHEM PyYHKIWMOHAbHBIX. 
Harpy30K. Han6onee adpeKTHBHa PHTMHYeCKaA cBeTOBand cTuMysauua. Tipu 
3TOM CNeKTp YaCTOT, YCBAaHBaeMbIX MO3TOM peOeHKa, B 3HAYMTEIbHOM CTeNeHH 
3aBHCHT OT BO3pacTa uccenyemoro (1°,%, ®), 

B mocaeqHee BpeMA MOJIy4eHbI MepBble (PaKTbI H3MCHCHUA CHeEKTpa YCBaNBae- 
MBIX YaCTOT BO BpeMA ecTecTBeHHOoro CHa (?,%,4,°) Hw cnelHabHbIX COCTOAHHE 
TOPMOXKeHHA Kopp (°,*4). 

Bee 9TH MccleqOBaHHA, OyyYH OMHOMOMECHTHBIMH, He MOF OTPa3suTb HHa- 
MHKM H3MeHeHHA (YHKUMOHAJIbHOFO COCTOAHHA MO3ra. Sayaya HaCTOAIMeH pa- 
OOTLI NOKa3aTb STY AMHAMUKY y ere Np YMCTBCHHOW WIKObHOH Harpy3ke B 
5—6 ypokos, KoTOpas HMeeT MecTo y Bcex AeTeH 12—14 ser. 

IIpuMensaiuch OHNOJAPHbIe H MOHONOJAPHbIC OTBECHUA OHOTOKOB MOsra;. 
HCCIeEQOBaHve BeIOCb Ha 15-KaHaJIbHOM 91eKTpOSHUedasorpade dupmMpr «Amb- 
Bap» C (OTOCTHMYyJIATOPOM TOH xe upMEI. UacTora puTMHYeCKHX CBeETOBbIX 
pasqpaxenuh Onima oT 1 no 30 ru, HX A1HTeTbHOCTS 10 ceK., NpH MHTepBase Me- 
KY pasipaxutetamu 60 cex. [loqpoOuo MeToquka onucana B Npesbiyuel cra- 
Tbe (8) 

BaxkHo NOJYePKHYTb, YTO MOABJCHHE PeaKTHBHBIX MOTeHWMaJIOB NpOWCXOLH- 
JO TIpH Tofaye PHTMMYECKUX PaspaxKeHul Ha BCe MOJe 3peHHA (KCCEHOHO-BOO- 
POXHBIM MpOXeKTOP yCTaHaBMBaJICA BIVIOTHYIO Y 3aKPbITbIX Tvla3). 

Bee o6culeqyemble CTH, %KHBA B WKOJIe-HHTepHaTe, HAXOJMJIMCb B COBepIeH- 
HO OJMHAKOBbIX Pe2%KHMHBIX YCJIOBHAX, HM OTCYTCTBHe y HUX MaTOMOrHH Ono 
NOATBEPARACHO TULATeJIbHBIM TWelWMaTpHYeCKHM HU JMa6opaTOpHbIM OOcmen0- 
BaHHAMH. 

PeakTHBHbIe MOTEHI[MaJIbl NOABIANHCh B [Mala30He MPHMeHseMBIX uacTOT 
y 38 ere us 40 (95%). [[uana30H ycBaMBaemoro clleKTpa wacTOT JO 3aHATHit 
KONeOasicH IPH MHOTOKpaTHBIX uccCeqOBaHuAX OT 1—3 yo 17—28 ru. [pu Hua- 
HeCCHHH pasipaxkeHul Cc yacToTou 1—2 B ceKyHAYy peaKTUBHble NOTEHIMaJIbI OIE 
MHOTOasHbIM, HaNOMHHaA NO (bopMe nepBuyHEle oTBeTsI. IIpu pasxpaxenue 
C YacTOTOH 3 Til OHM MpHoOpetamM OMMSKYyIO K CHHYCOMMaJbHOM copMy, ueTKO 
BbIpaxKeHHY!0 IIpH yacToTe 5 rit M Bpllle. ONTHMAaIbHaA YaCTOTAa PCAaKTUBHHIX [10- 
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reHIHaJIOB Obiwia 7—15 ry. B stoli 30ne peakTHBHbIe MOTeHWMaAb Obliu syuIe 
BcerO BBbIPaKeHbI. 

Mispectuo, uro cyulectByer Oou1bllat BapHaOHJIbHOCTS OTBeTAa Mosra YeNOBe- 
Ka Ha Ppa3IHYHble YaCTOTHI pasaqpaxkenui. Tak, HeKoTOpple ucculeqyemple yABaH- 
BaloT, YTPavBaloT U YYCTBEPAIOT YACTOTHI PaslpaxKUTelA, T. e. y HUX NOABUJIA- 
OTCH BTOPbIe, TpeTbH, YeTBePTHIe TaPMOHHKH B peaKTMBHBIX MOTeHIMaaXx. 
Y Apyrux ucce_yeMbIx YaCTOTa peaKTHBHLIX NOTCHIMAJIOB BBO, BTPOe MeHbILe 
YaCTOTHI CBETOBBIX Pa3ipaxkeHHii, T. €. y HHX NOABAAIOTCA CyOrapMOHUKH. OTH 
akTbl ONMCaHbI y B3pocsBIX (1°) u perelt (%). 


pw eaenner VAN ainn iyi WMV Na rt Ap aye eae 


Jamposn.-bucoyn. (7e6,) 


bern 13 2u eS ; 


wa, aster Mayan Antti UM acd aa ail AA rend tan A Alt 


Jampbln -bucoyn. /n0b y 
— UI 


Cem 18 2y 
iter 
Jalnesh -Oucoyy. (286) 
6 bem 13 24 


\ 


Sametn.-CucoyH. (766) 
PammmesVOUOUUGUUUUUUUOUOUOUOUAENULUTODONUONUOVOUOUOUOUEAUONTONITONUOONUCUQTONTUOGUUAUTOITONITOQUTOUTONTONONOTONVATOTOTOTTOTOTOTOOUOTAUADRONOONURUNUOTOTOnIONTT 
Clern 15 ey 


Puc. 1. Uccneqopanve peakTHBHbIx moTeHiuanoB\T anu JI., 14 ner, 28 II 1959 r. a— yo 3ana- 
Tui, B 8 uac. 04 muH.; 6 — nocne 3saHaTuH, B 14 yac. 07 mux. 


Y 7 uccuIeYeMbIX MBI TakxKe HaOJOJa/IH BTOPy!0, pexke TPeTbIO rapMOHHKy, 
a Tak>Ke cyOrapMOHHKy. 

Tlocne KiaccHbIX 3aHATHH HAMCTHIMCb U3MCHCHHA CIeKTpa H 9HEPrHu peak- 
THBHBIX MOTeHWMaIOB B IOI pete. [[pumenas MeTroquky paHTroBbIX OILeHOK, 
mpeqsoxenuyto I]. B. MenbunuyKom (°), MbI CMOrsiM BCexX HCCueLyeMbIxX TerTeli 
paseCIUTb Ha TPH Tpynnbl 10 AHanasonHy M «KaueCTBy» PeaKTHBHBIX MOTCHIHa- 
nos. I rpynny coctaBusu 27 peter (71,1%), y KoTOpbIX HMesacb YeTKaA TEHeEH- 
IMA K paCUWIMpeHHio CheKTpa peaKTMBHbIX MOTEHIWMaJIOB B CTOPOHY BbICOKHX 
yactoT. Kpome Toro, B 3TOH rpynne yJ1y4IM0Cb KayYeCTBO YCBOCHHA, T. e. YBe- 
NMUNNAaCb AMIVIMTYa peaKTHBHBIX KOJIeOaHHH, OCOOeCHHO B CepesMHe cieKTpa 
ycBavBaemblx yactort (7—15ru), yBeIH4MaCb TAKKE MPOMOJKUTEbHOCTh YCBOe- 
HUA UW OMHOPOMHOCTh CoceqHUX KONeOaHHH. 

II rpynmy cocraBusu WeTH, Y KOTOPbIX Me€TOAMKa PaHFOBbIX OWCHOK He BBI- 
ABWJIa CYULECTBEHHOM Pa3HHUbl B peaKTHBHbIX MOTeHWMalax OM MOce yMCT- 
BeHHBIX 3aHATHI. B sto rpynme Obiio 7 JeTelt (18,4%). 

III rpynny cocrapusu 4 peGexka (10,5%), y KOTOpbIX CMeKTp peaKTHBHbIX 
MOTCHIHAJIOB CyKAaJICA, a KAYCCTBO YCBOCHHA MMeJIO TEHACHIMIO K MOHM2KeHHIO. 

Jina MaKkCuMaJIbHOH OObEKTHBALMU pesyJIbTaTOB UCCeqOBaHHH MbI anaJu- 
3UPOBaJIH peaKTMBHble NOTeHWHabI B QOL Mo HOBOM MeTOTHKe, MpeMOx%KeHHO 
aHTIMHCKUMU uccmeqoBaTetamu (Edgar L. Lowell and William F. Dossett). 
BsIcuMTEIBaJICA KOSPPUIMEHT CHHXPOHH3AILMM, BMepBbIe WaBlIMH OMHO3HAUHYt0 
KOJIMYUCCTBEHHYIO BeJIMYHHY XapakTepa ycBoeHus. KosdpulueuTt cHHxpoHusa- 
IMM CBOAMICA K YYeTY KOJIMYECTBA MOJaHHBIX CBETOBbIX CTHMyJIOB 3a 10 cek. 
(Pn), OMpeyeneHuIo 3a 9TO 2%Ke BP€MA KONMYeCTBA CHHXPOHVM3HPOBaHHbIX (COB- 
aBIUHX) KONeOaHHH, T. €. BbICUMTbIBAHHIO KOJIHYCCTBa CHHXPOHH3HPOBaHHbIX 
peaKTHBHBIX NOTeHIMaoB 3a 10 cex. (P.). OTHOWeHHe BTOPOM BeHUMHDI K nep- 
Boll H NosyaHso HasBaHne Koappuunenta cunxponusayun (Ks). Stor Kospipu- 
IMeHT HO cyllecTBy LaeT MPOWeHT yCBOCHMA YACTOTH! pasqpaxuTena — Ky = 
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=P,/Pn 100%. B HacTosuee BpeMsA KOSPPULHEHT CHHXPOHH3allHH ONpezeAeCTCA 
HaMH ABTOMATHYeCKH MIpH MOMOULH COracOBaHHA CO BCeMH (PUJIbTPaMu YaCTOTHOTO 
aHasugaTopa OHOTOKOB (pPupMbI <AJILBap» CNelHabHbIX NepecueTHEIX cxem «IIC- 
10000». Ja Oombuei JOCTOBepHOCTH pesyJIbTaTOB KOS*pPPUMMeHT CHHXPOHH3a- 
IH YCBOCHHA MOaBaeMbIX YaCTOT CpaBHUBAaJICA C KOSPPHUNEHTOM CHHXPOHH- 
3allHM COOTBeTCTBYIOMero (boHa WIA KaKAONH MOaBaeMOM 3aTeM YaCTOTHI B OT- 
JesIbHOCTH. OHOBPeMeHHO BBI- 
YHCIAaCb SHEPlHA KarK Oro 
CHHXPOHH3HPOBaHHOrTO = peaK- 
THBHOrO MOTeHIHasla WH TaKHM 
o6pa30M onpeyeasiach o6mlas 
3Heprua (UA) peaKTHBHBIX CHH- 
XPOHH3HPOBaHHbIX KOJIeOaHHi 
3a 10 ceKk. JelcTBHaA pa3qpa- 
XKHTeIA JO WH MWOCcTe yMCTBeH- 
HOH Harpy3kH JIA KaxOU wac- 
TOTHI B OTeIbHOCTH. 
Takas oOpa6oTKa QOF c on- 


Puc. 2. Tpacbuxu uccnegopanua [anu JI. 28 I] 1959 r. \ 
7— no sauatui, 2— nocne ganaTuli. a— Koapbu- PCACI€HHeM OAHOSHAYHbIX BEIM 
IWeHT CHHxpoHHsayuHn (K,) ycsanBaemsix uactoT; HH NOSBOJIMJIad HaHTH HOBBIe 


6 — oOuad SHEprHA CHHXPOHH3HpOBaHHBIX KOeOaHHH SAKOHOMEPHOCTH B JHHAMUKE 
(ZA) gaa KaxKpol YacTOTEI (PyYHKUMOHAaIbHBIX COCTOAHHH 
mosra. 

B I rpynne, cocroaBlmeli Goulee yeM 13 ABYX TpeTel HCCJIeqyeMbIx eTel, yBe- 
JIMYUBAIICA KOSPPUMLMEHT CHHXPOHH3allHH MO BCeMY AHalla30Hy MpeAbABJACMbIX 
yacToT mocule 5—6 ywac. YMCTBeHHbIX 3aHATHH; Y MHOHX ere pW 9TOM pac- 
WMpAJICA WWala3s0H YaCTOT, Ha KOTOPble NOABJIAJIMCb CHHXPOHH3MPOBAaHHBle pe- 


to 
60 
50 
40 
ms 


20 
0 


i 7 uw 8 flap 7.0 += 17 “Wen 


AKTHBHbI€ MOTeHWHaJIbI. OWHOBPeMeH- y 
HO Bo3pacTada OOllad SHeEPrHA CHH- 60 
XPOHH3HPOBaHHbIX KOeOaHHH (puc. 1 
vu 2). DR a 200 6 
Bo II rpynne koadpunneuT cHH- @ 
XPOHH3allHu Moce 3aHATHH CHWKAJI- 160 
CA, HO CMe€KTp peaKTHBHbIX MOTeHILH- 30 120 
aJIOB paclMpAJICA 3a CUeT BLICOKHX “yp 2.2 3 a 
yacTOT, HHOra pacliMpeHHe Oblio x ‘y TSS 
3HAUHTeJIbHBIM. Vi3MeHeHHe KpHBOH 0 eK / \2 


oOuleH SHEPrHH CHHXPOHH3HPOBaH- : : 
HbIX MOTeCHILHaJIOB MOBTOPAJIO H3Me- 7 7 t 1 Me 8 7 WM 1 Meu 
HeHHe KpHBOH KoOSpPHUMeHTa CHH- Puc. 3. Ppaduxn uccnegopanua TanuT., 12 azer, 


spoxau (pe. 9) Se aa 
“. @ — ‘ . 08 MHH. a, 6 — 
B III, camo# MasouncneHHod, 10 Ke ero na Ove e 


rpymne (oHa jecatas |Bcex jerTeii) 

KOSPPuHeHT CHHXPOHH3aNHH MOCAe 3aHATHH HeCKOAbKO NOHMxKasICA, CHeKTp 
PeakTHBHBIX MOTeHIMaIOB MO3ra HCMHOPO CyKaJicA; XOX KPHBOH ObmeH sHep- 
THH CHHXPOHM3HPOBaHHbIX NOTCHLHaJIOB B OCHOBHOM MOBTOPAN TaKOBOH A 
KPHBOH KospPulnenTa CHHXpoHUsarMH (puc. 4). 

IIpupexeHHblli MaTepuan nosBONAeT CfenaTb cleqyroue dakTHUeCKHe BBI- 
Bob: 1) OCHOBHAA TeHJeHUMA H3MeHeHHE IST npu yMcTBeHHOM YTOMJICHHH 3a- 
KJHOYAeCTCA B YBeIMYCHHH KOSPPHUMeHTa CHHXPOHH3alHH UH OOme SHEprun CHH- 
XPOHH3HPOBaHHBIX KO/leOaHHit; 2) OONapyxKeHa rpyrina Jereli, y KoTOpoH Koap- 
(PHUMCHT CHHXPOHH3alHH YMeHbIlaeTcs, HO H30MPpaTeMbHO MOBbIaeTCsA ycBoe- 
He BBICOKHX YacTOT; 3) H3MeCHCHUA SHEPlHH CHHXPOHU3MPOBaHHbIX MOTeHIMAJIOB 
MU KOoPDUuLMeHTa CHHXPOHU3allHM MpoTeKator napaswenbHO. 

SAeCb BO3MOXHBI UBa O6bacHeHHA. 1. TIipumenxenue TlapaMetpa J1aOuJIbHOCTH 
K KOPTHKaJIbHbIM HeHpowaM. Tora Mp yCBOeHHH BbICOKUX YaCTOT MOXKHO Jy- 
MaTb O IIOBbILMCHHH YPOBHA J1aOHJIbHOCTH KOPKOBBIX KJICTOK M CBA3ATb 9TO C 
TIPOKECCOM BOBOY KACHUA, YTO NOLTBEP2KLaMOCb Obl NOAB/ICHHEM B HEKOTOPBIX culy- 
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WaAxX BTOPbIX H TpeTbuX TapMOHHK. OHaKO TaKOe TOMKOBaHHe He OODACHACT 
OOMIMPHOPO MaTephasa O HAIMYNH TOPMO3HHIX CocTOAHUIt IIpH yTomsennu (8° *), 

2. [Ipouecc cuHxponusalun cBa3aH He C CocTOsHHeM KOPKOBOH aKTUBHOCTH, 
a ¢ MOHW2KCHHEM TOHYCa KoppI ((*4) u zp.). Ipu stom ypaBunBatores JaOuibHOcTU 
COTCH ThICAY HEHPOHOB HW CHHXPOHUW3allHOHHad CNOCOOHOCTh YBeIMYMBaeTCA, 4TO 


HM OTpaxkaeTCa B CyMMapHoH QOV. B nowbsy atoro ropopsat bakTbl PYMbIHCKHX 
ucceqopatenei (14,5) y 


pe3yJIbTaTbl H3yyeHUA yc- 


OBHBIX pediekcos mpi 250 | 

yroMiennu (8). Creqopa- a@ 

TEIbHO, CYLeCTByeT KOp- 49 200 

DeIALUA Mey 9kKcnepu- oP 150 

MCHTAJIbHbIM HccueqOBa- ; 

HHM€M KOPKOBOH JHHaMH- 20 % 100 

KH IPH YMCTBCHHOM yTOM- 0 7) x 
1eHHM (TOPMOsHEIe (ba3bi) ue 


H M3MCHeCHHeEM peaKTHB- : 
HbIX MOTeHILHaIoB. Mexa- PRCT MEME MII AT BEF AE TU OT ace 


HSM MSMCHCHHA CHHXPO- pyc. 4. Tpaduxu uccneqosanua Banepua X., 13 ner, 20 I 
HH3aWHU PeCaKTHBHbIX MO- 1959 r. J — go 3anaTHH, B 8 4uac. 02 mMuH., 2— nocae 3ana- 
PeHILHaJIOB, BO3MOXHO, TH, B 13 uac. 51 mun. a, 6 — TO xe, 4TO Ha puc. 2 


cBA3SaH = C H3MeCHeHHeM 
CHHXPOHH3UPYIOMleH AKTHBaWHH KOPbI CO CTOPOHbI PeTHKYyJIApHOH dopmMaluy 
TBOMa Mo3ra (*). OkoHYaTeJIbHbIM OTBET Ha 3TO AacT capMakowloruyeckoe UC- 
leOBaHHe Ha XXHBOTHBIX. 

Celtuac MbI BEeM aHaJIv3 NOJYYCHHIX (PaKTOB, BbIZbIBAaA Mpolecc TOPMOxe- 
iHA KOpbI OapOamusom (omit JI. A. Anexceesori). Ilocne oqHOKpaTHOK Jo3bI 
JapOamMusta 100 mr ycBoeune yacToT y 10 meTel He yxyAWasocb, a B psye cayya- 
B yyullasocb. Ilo mpeqBapHTeIbHbIM JaHHbIM, pH OOKase alpenspruyecko- 
‘o cyOcTpata peTHKyApHOH PopMallHH 50 Mr NpOMasHHa OTMeyaJINCb aHasOrHy- 
ible pesyJIbTaTHl. HeoOxoqumMo MposoOxKaTb UMCCeqOBaHHA, MpPHMeHAA TakxKe 
<OJIMHOJIMTHYeCKHe BEULeECTBa, UYTOOb! BCKPbITb MeXaHH3M CHHXPOHH3allHH. 
do yxKe celiyac MOXKHO MpefmoslaraTb, YTO TOPMOXKeHHE KOPbI MOJOXRUTEbHO 
{HYUMPyeT CHHXPOHH3SHPYIOWMe BO3CHCTBHA COOTBETCTBYIOIWIHX KJIETOK peTH- 
<VIAPHOH copmMalHu. 


Lleutpabubit MHCTHTYT Tloctynuto 
YCOBepIJeHCTBOBAHHA Bpayelt 6 I 1960 
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Jloxzagn Akayemunu uayk CCCP 
1960. Tom 131, 6 


ITAPA3HTOJIOT HA 


A. H. KHPbAKOBA 


CBA3b NEPHOXA AMWEKJAAKH NTHObUX BJIOX C BPEMEHEM 
HACW)KHBAHHA AWW Y UX XO3AEB 


((ITpedcmaeaeno axademuxom E. H. Ilaeacecxum 28 XII 1959) 


Hactosulee coo6menne mpescTaBuneT COOOH NOMbITKy NOKa3aTb CBOeOOpa3sHe 
yCNOBHU OOUTAHHA OIOX — HapyKHbIX NapasuTOB NTL M OOuTaTeMeH UX rHesq— 
HU OObACHUTb HCKOTOPHIe BOMPOChI aanTaluu uM 9KOMOrMyeCcKOH MpHcnocoOweH- 
HOCTH UX KH3HEHHOLO ILHKJIa K ONpeeeHHOMY (PH3HOJIOrHYeCKOMY COCTOAHHIO: 
ux xo3auuHa. Ha ctbakT CHHXPOHHOTO pa3MHOXKeHHA OJIOX H UX XO3H€B YKa3bl- 
Batu Apruponyao (1) — BooOue Qua nTH SakaBKa3ba, a MysapcKas (*) — 
quia cu3oro rosy6a Columba livia Gm., 1789, u 6mo0xu Ceratophyllus walkeri 
B TagoxuKucrane. JlyOunuu (”) oTMeyaeT MOJOOHYIO 3AKOHOMEPHOCTb Y KPOBO- 
cocymero Kuiona Oeciacus hirundinis Jew. u Oeperopok siacrouku Riparia ripa- 
ria ijimae Lonnd. B JlaypcKkou cremu. 

Pa6otra mpoBosuiacb B WioHe — Houle 1958 r. B OKcKoM rocyJapcTBeHHOM 
3anoBeqHuke PasancKkol o6s., re HaMM Oblia Cj\eslaHa NOMbITKa 3aBeCTH KyJIb- 
Typy mTHubux 60x Ceratophyllus (C. s. str.) gallinae Schrank, 1803. [epuoz 
HaCHKUBaHHA Y THI y2Ke B OCHOBHOM 3aKOHUHJICA, B CHHHYHUKaX ObIJIH NTCHILbE 
oT 2—3-]HEBHBIX JO yxKe TOTOBHIX BbWIeTeTh CETKOB. B rHe3qax MyXOJIOBKH-Me- 
cTpymKu (Muscicapa hypoleuca Pall., 1764) u 6onbmo% cuHuyn (Parus major 
L., 1758) Berpeuanocb OobIUoe KOHYeCTBO JIHYHHOK 60x. Ilpu stom 3aKOHO- 
MePHO HaGJOJaJlOCb, YTO YEM MOJIO%KE NTCHUbI, TEM OobIe B rHe3qe JIMYHHOK 
Iw Il craquu; II] cranua nour HuKorgla He BcTpeyasiacb. Hao6opor, B rHesze, 
rye Opiu cueTKu (12—13-nHeBHEIeC NTeHUbI), WHYHHKH I cTaqHu OTCYTCTBOBAaJH, 
a Il] — Opin B u300nIMH. JIA CpaBHeEHHH HeCKOJIbKO pa3 Opasiacb TOJIbKO 
yacTb THe3a H3 CHHHYHHKa, JIMYHHKM BbIOMPaHCb, U JasbHekiMe HaGuroje- 
HHA 3a UX pasBHTeM TpoOsOWxKaNHcb B uauikax Ilerpu. Ecau B nocmeqHux OT- 
MeyaJlaCb MaCCOBad JIMHbKa JIMYHHOK COOTBETCTBYIOWMeH CTaMHM Ha MOCMeLYIOULyIO 
(II na III), ro ro xe nponcxoguJio MB rHe3sqaxX NMecTpyWiKu, H Haodopor. Bepo- 
ATHO, B npuposge y C. gallinae, B NpOTHBOMOOKHOCTb HEKOTOPbIM BUaM OOX 
rpbISyHOB, HaOJORaeTcA TOMbKO | NOKOMeHHe, TAK KaK K HayaJy WIOJIA B rHesax 
BCTPeYaIUCb HCKINOUNTeIbHO JIMYHHKH II] craquu, a yacTb UX yKe Hayasla OKYK- 
asateca. TloaBaenne M4uHOK J craqMH BHOBb He OTMeyaJIOCb, TO elle pas Mod 
TBepxaeT oTcyTcTBHe IT noKonenua. Xo3seBaMu ON0X B ONbITe cryKUIU 5—8- 
AHEBHBIe UbIIIATa JOMalIHel KyPHULbI, NTEHIbI MYXOJIOBKH-MeCTpYLWKH, YAOJa O1 
2—3-HeBHOFO BOspacTa NO CETKOB M BSPOCJIbIe NTHUI Tex xe BuOB. Hu pasy 
MIpH 9TOM He yaocb NomyuuTb alta O0x. Tipu Bckpyiruu uw mpenapoBKe x%e- 
JyAKa ObIIO ycTaHOBJIeHO, YTO OIOXH KPOBb NuAM. Temmepatypa HEM Koueba- 
acb OT 20 Wo 30°, a HOUbIO ONycKadlacb Jo 18—16°. Kasanocb, aro YCJIOBHA ANA 
pasBUTHA OJIOX ObWIM OarONPUATHBIMH, TEM HE MeHee KYJIbTYpy 3aBecTH He 
yiaslocb. 

Tloce BosBpaeHua c momeBbIx padoT, B JleHuurpase, Obiula BHOBb CleuaHe 
NOMbITKa PasBeCTH NTHYbUX OIOX, HO TeMepb XO3AHHOM (MO Hallie MBICIU UM HC 
copety H. @. Jlapcxol) cny2xxusa Kypua-Hacezka. [He3qo Jia Hee Ono cesta: 
HO 43 Ce€pOlt BaTbI HM NOACTHIKN NTHYbUX THES] B HEOOJIbUIOM (aHepHOM ALLKe. 
B reso Oplvio Noo*KeHo 10 auL HM BBIITYIeHO OKOIO 250 60x. AmuK c THe3 ON 
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ObiI MNOMCHICH B IIpOCTOPHY!0 KJleTKY C NPOBOMOUHOH CeTKO, OOTAHYTYIO CO BCeX 
CTOPOH OeOH Oa3bi0 BO u386exKaHHe pacnpEIruBaHua 60x. HacezKa cpasy 
MJIOTHO Cela Ha alitta. Buloxu %*KalHO MMM KpoBb, u yepes 15—20 zHeh noaBH- 
JIMCh JMYHHKH I cranun. Xora Obwi yxKe KOHeL aBrycta, Kora GONbINIMHCTBO 
BYOB NTH, HE BbIBOAMIO MTEHIIOB, OOXH BCe %Ke Haya PaSMHOXKATHCA. 

Ilo-Buqumomy, y 6.10x B Xoje SBOJIOILH BEIPAbOTaaCb 3aBUCHMOCTb CPOKOB 
OTKNAAKM AMI, OT ONpPeAeJIeHHOTO COCTOAHHA XO3sHHa — MTuUbI. Bo Bpema Ha- 
CHKUBAHHA, MO BC€H BePpOATHOCTH, CO3aIOTCH ONTHMAaJIbHbIe TeMmepaTypHBIe 
yCoBHA (TeMMepatypa B rHesze NTHIbI WocTHraer noyTH 38°), CTHMYJIUp yroulHe 
OTKNaKy AMI y OIOX HW Ux cospeBaHne. HanpaBmenne SBOMOILMOHHOYO Mporec- 
Ca WWIO B CTOPOHY BbIPAaOOTKH OCOGeHHOCTH Y NTHYbUX GOIOX OTKMaNbIBaTb Alita 
B NepHO HaCWoKUBaHHA, JabHelilllee Ke PasBHTHe JIMYMHOK M KYKOJOK user 
yxe Mpu oOnmaHol Temrieparype. 

BaOXM MCMOIb3YIOT CBOeTO XO3AHHA HE TOJIbKO B KAYeCCTBE HCTOUHUKa MMI 
WM TpaHCNopTa MIpW pacceseHHM, HO TvlaBHYI0 PpOWlb B MPOUBeTaHMM Bua urpaer 
MCTOPHYECKH OOYCJIOBJCHHAA HW HaCJICCTBCHHO 3aKpelJeHHad IpuypoueHHOCTh 
OTJCJIbHbIX MOMCHTOB %KH3HEHHOPO IMKJa HW MOBEeHHA Napasuta K KM3HEHHOMY 
WUKIY XO3AHHAa. 

OrTMeyeHHad MIpMypOuveHHOCTh OTKAaAKU AMI, NTHUDUMM OIOXAMU K NepHosy 
HaCWKUBaHNA AIL UX XO3SHeBaMH MW HaslMUve y O0X NOSTOMY TOAbKO OAHOTO 
NOKOJ€HUA JOJKHDbI CYULeECTBOBATb B CpesHeH Mosoce Halle CTpaHbl, pH ycso- 
BUM, ITO MTHIbI He MPUCTyNaloT KO BTOPHYHOH Kayke AIL BO BTOPY!O NOJIOBH- 
Hy Jlera. MoxHo npemiouaratb, YTO B XOJIONHBIX aPKTHYeECKUX HM BbICOKOPOPHbIX 
OONaCTAX Y NTH, HMEIOMINX THeE3a, pasMHOKeHHe OOX HECOMHEHHO Oyler COB- 
MaaTb C NepHOJOM HaCMKuBaHUA AM XO3aeBaMu. Tlostomy mpl cuNTaemM HerIpa- 
BYJIbHBIM 3akJOUeHHe Moda (°), 4TO «XOJIOHbI KIMMAaT CbIPTOB mpescraB- 
JIACTCA OUCH OAPONPHATHHIM JIA OOMJIbHOFO Pa3MHOXKEHUA NTHUYDUX OOX, TaK 
2Ke Kak HW KsIMMaT APKTUKH, Te, Kak H3BeCTHO, NTHUbU THe3a KHINaT 60XaMn». 

Bo3MOxXHO, Ha ire, B YCJIOBHAX Oosee BLICOKOTO TeMMepaTypHOrO pexkuMa, 
OyRyT HaOOLaTbCA OTKJIOHCHUA OT CHHXPOHHOCTH Pa3MHOXKEHHA OIOX H UX XO- 
3H€B — ITH (3aTATMBaHHe AMWeKIAaKU y OIOX, a B CBA3H C STHM MW YAJIHHeHHe 
BPeMe€HH Pa3MHOXKeHHA HU MeTamMopdosa), XOTA PAX aBTOPOB JIA SakaBKa3ba 
u fvia Tagoxukuctana (*) (y cu30ro romy6a) OTMeTHJIM (bakT CHHXPOHHOPO pa3- 
MHOXKeHHA NapasvTa UW XO3AnHA. 

Ham HH pa3y He yJal0cb 3aperCTpupoBaTb JIMYMHOK O/10X B OPOMWeHHbIX PHe- 
3max, xota HopyGepr (°) ormegaet nogoOublli cbaktT. BniowHe BepOATHO, 4TO 9TO 
MOXKHO OObACHUTb TEM, UTO TIPWMeT MTHU, OpauHHI MepHol, MocTpotkKa rHe3jya 
HeCKOJIbKO paCTAHYTbI MO BpeMeHH HM CBA3AHbI C HHTCHCHBHOH JlEATeJIbHOCTbIO 
xo3aes. Ilocme Toro Kak caMKa OTIO*KUNa 2—3 Ala, OHA MIOTHO CaHTCA Ha 
alia HU WpOBOAUT MOUTH Kpyrsiple CYTKH B rHesyze. Y ONOX Kak 9KTOMApasHTOB 
IITHIL JO MOMeHTa HaCHxKHBaHHA, MO-BUAMMOMY, HeT Ooee cilaboe pasBuTHe 
MOJIOBOH CHCTeMbI; C MepHOAOM HaCHXKHBaHHA VM MOBbILeHHeEM TeMMepaTyPpbI B 
rHe3qe OHO CTHMYyJMpyerca. 

Y nTwupux 60x B Mpomecce HCTOpHyecKorO pasBUTHA BEIPaooTaacb HHTe- 
pecHad ocoG6eHHocTh, cnocoOcTBy1ollad MpolBeTaHHio Bua. Korgza mpoucxo- 
JIMT MaccOBbili BbINJION, B3POCJbIX 60X, NTHUbI (pH OTCYTCTBUM MOBTOPHOrO Ha- 
CWOKHBaHHA) B rHe3fe yxke HeT. BblmymuBuivecd OOXH OCTaloTCA Oe3 UMCTOYU- 
HukKa muTanHua. Pouoyquad, HH pasy He MMBIWaA KPOBM O0xa serue MepeHOCHT 
qiutenbHoe 8—9-meca4HOe OTCYTCTBHe XO3HHHaA HM HH3KHe 3HMHHe TeMMepaTy- 
pil, TaK KaK XOMOJOCTONKOCTH FOJIOAHIX OIOX Topa3{O BbIIe, YEM MOJIHOCTHIO 
HanmuTaBlluxca. 


SoosormueckHH MHCTHTYT Tloctynuso0 
Axkayemun Hayk CCCP 25 XII 1959 


WUMTMUPOBAHHAA JIMTEPATYPA 


1A.W. Apruponyazo, Baoxu 3axapkasps, Baxy, 1935. ° B. B. LyOuunyg, 
Tp. 3007. uuct. AH CCCP, 15 (1954). 3Y.T. Wood, Oxtonapasuty, B. 1, M., 1949. 
4° sJ1.B.Mynapcxad, Tp. Axag. HayxK TanxCCP, 13 (1953). 5 Nordberg, Acta 
zool. fennica, 21 (1936). 
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Jloxaanp AkagemMunu nayk CCCP 
1960. Tom 131, Ne 6 


ITAPASHTOAOL HA 


T. K. HEBOJIBCHHA 


3APA)KEHHOCTb CEFOJIETKOB KACIIMUCKUX CEJIbJEBbIX 
H3 POXA ALOSA MOHOrEHETHYECKHMM COCAJIbINMKOM 
MAZOCRAES ALOSA 


(II pedcmaseaeno axademuxom E. H. Taeaoeckum 24 XII 1959) 


Mouo,b pa3JIMuHbIX BHJOB MpOMbICJIOBbIX pblIO CeBepHoro Kacnua, Hapaay 
CO B3POCJIbIMH pbIOaMH, NOABepxKeHa 3apaxkKeHHIO MHOrMMH MapasuTaMu. Cero- 
JICTKH KapnoOBblx pbIO (BOONa, Jel, HU Ap.) YaCTHYHO BCTpeualorcsa C IIpH3HakaMu 
YePHHIbHOrO 3a6oueBaHHa (7). B oTfeubHble TOJbl CPaBHUTeJIbHO YaCTO BCTpe- 
yalOTCA CeroOJIETKH KaCNHHCKOrO y3aHKa HW BOJKCKOM CeJIbAM, 3apaxeHHBIe IWH- 
cTaMH MukKcocnopoguu Glugea anomalia. 

B 1959 r. na »#xa6pax ceromerKoB KacmuucKoro ny3saHKa (A. caspia E.), 
BOJIKCKOH cepa (A. volgensis Berg), wepHocmuHKH (A. kessleri G.) u 6paxkuu- 
KOBCKOH ceabyu (A. brashnicovi B.) Hamu OOHapy2KeH B MaCCOBOM KOJIH¥eCTBe 
MOHOreHeTHYeCKHH cocambuyHuK Mazocraes alosa Hermann *. 

Panee yKa3bIBaJIOCb, YTO STOT Napa3sHT BCTpeyaeTCA TObKO Ha %KaOpax B3poc- 
JIbIX KAaCHHHCKUX cesbyeu (7). Ha ceromeTkax HU rOMOBUKaX cesbyzeBbIx M. alosa 
He Oblul OOHapyxKeH. BbWIO H3BECTHO TaK%Ke, YTO 3apaxkeHhe CebAeH STHM Napa- 
3HTOM MIpOHCXOJUT B TeEYeHHe MeCALLa HIM HEMHOFHM Oovlee H COBMajlaeT Cc MepHo- 
JOM XOJja HW Hepecta celbel (BTOPaA NOJIOBMHAa Maa, HIOHb). Tak Kak Ha HepecT 
B Cepepupit Kacnuii u B Boury uqyT ceibdH B BO3pacTe CTapliie ABYX JI€T, TO 3a- 
PaxkeHHe HENOJOBO3PeJIOH YaCTH cTayja, OCOHeHHO CeroJIeTKOB, IPH OTCYTCTBHH 
KOHTAKTA CO B3POCJIbIMH pbidaMH, mo MHeHHIO 5. E. BprxopcKoro, Bpa JM BO3- 
MOXKHO. 


TP arOw vom aa 


‘TIpoweHT sapaxKeHHOCTH CeroJIeTKOB Ce/IbJeBbIX 2%KadepHbIM Mapasutom M, alosa 
B CepepHom Kacnuu 


Asryct | CeHTsa6pb Asryct | Ceuts6pp 
KacnMlickul my3aHok UepnHocnuuka 
BCefO MaJIbKOB 500 204 BCerO Ma/IbKOB 2 13 
3apaxKeHo, % 19 38 sapaxeHo, % 50 69 
BomxkcKaa CeIb]b BpaxkHHKOBCKad CeIbyb 
BCeTO MaJIbKOB 17 i BCerO MaJIbKOB 45 3 
3apaxKeHo, % 44 29 3aparkeHo, % 24 a3) 


IIpumeuanne. B aprycre KouMuecTBO CTaHIlMH, Ha KOTOpbIX OOHapyKeH NapasuT 
M. alosa, coctapaano 26, B cenTaOpe 412. 


Tlocse Hepecta 601blad YaCTh HEPeCTOBOrO CTaja CeIbeBbIX OTKOUCBLIBAeT 
B Cpemuni Kacnvit, W Jb HeOOIbUIaA YaCTb UX 3aepxKUBaeTCA B CeBepHOM 
Kacnuu HW OTKapMJIMBaeTCA 3fecb B TeyeHHe BCero JIeTHe-OCeHHErO MepHoza. 


* OnpeyesieHHe BUOBOM NpHHaexHOCTH MapasvTa, MO Halweli npocb6e, 6blwi0 sm06e3HO 
mpousBeyeHo O. H. Bayspom. 
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Tlo qanHpim E. H. Kasanyeesa (*), merne-ocennue Kocaku KacnuiicKoro my- 
aHka B CeBepHoM KaciMu COCTOAT yacTHUHO U3 OCOGeH, 3ayepxKaBlUNxca MOCTe 
epecTa, H, KPpOMe TOTO, H3 HEMOMOBOS3Pe/IbIX JBYXTOJOBAKOB, MUIPUpyIOULUXx 
loa c lora B TeyeHHe BCero MeTa, NO CeHTAOPh BKMOUHTeIbHO. TIpeOnianue 
3pOCJIbIX OcObeH KaCNHHCKOrO Ny3aHKa B MeCTAaX HaryJla CEFOJIETKOB CEJIbCBBIX,. 
€COMHEHHO, MOXKeT CIYXKUTb pH 
MHOH MaCCOBOTO 3apaxKeHHA M0C3 
eQHUX MapasuTom M. alosa. 

SapaxXKeHHOCTh CerouleTKOB CéJIb- 
€BbIX (KPOM€ BOJIXKCKOH cebyH) 
BeJIMUHBaeTCH OT aBryCTa K CeHTAG- 
to (Ta6s. 1). 

BesleqcTBue Mavsloro KkomMYeCTBAa 
larepHasla MPOWeHT 3apaxKeHHOCTH 
PaxkHHKOBCKOH H BOJKCKO CeIbaH 

OcO6eHHO YePHOCNHHKH cenyer 
WUTaTb = pHOuMxKeHHBIM. Uncao 
apa3HTOB Ha KaOpax KaxK OL MaJib- 
a KoueOsleTCa B WHPOKHX Mpeyeiax 
ra6u. 2). Puce. 1. 3apaxeHHocTb ceroueTKOB Ce/beBEIX 

Sapamenne cembgeBpix M. lalosa M. alosa B pa3JIMUHbIX yuacTKax CeBepHoro: 
[POUCXOAUT B TeYeHHe BCero NepHoga Kacnus. 1, 2— cranunn, Ha KOTOPBIX oOnapy- 
: XKCHbI 3apax%KeHHble MaJIbKH B aBrycte (J) -u 
ipeObIBaHHA UX BCeBepHOM Kacnun.  cenra6pe (2) (B ceHTa6pe mpoanamusupoBana 
Aonoyble OCOOu TlapasuTa (yacTo Cute yacTb MaTepnasia); 3 — cTaHWHH, Ha KOTOPbIX 

HeNOJIHbIM UHCJIOM TIpHcocoK) Hu MAJIbKH He 3apa2KeHbl 
ake slilla OOHapyKeHbl HaMH Ha 
KaOpaX MHOTHX MaJIbKOB H€ TOJIbKO B HICH aBrycTe, HO HB CeHTAOpe. 

M. alosa oOHapyxeH Ha CerouleTKax CeIbAeBbIX BCeX PpasMepoB OT 25 jo 
00 mu (ra62. 3). OqHako HaHG6omee yacto M. alosa BcTpeyaetca Ha 2%KaOpax 60- 
e€€ KPYNHbIX MaJIbKOB; JIHIUb Y OpaXKHHKOBCKOM CeJIbAN NPOMeHT 3apaxKeHHOCTH 
eOJIETKOB C YBeJIHMYCHHeEM JJIMHbI Tela YMeHbILMaercs. 


iieatO JH eae, 


Unico mapasutop M. alosa Ha waOpax cerouleTKOB CesbeBbIX 


Uvcao mapasuToB 


Uucno 
Bux TIpocMOTp. 
MaJIBKOB | yayMeHbIll. nanos cpequ. 
Kacnvlickult ny3aHoK 42 4 | 388 | oy 
Uepnocnunka 4 a) 120 46 


vavOnl wi eaue 


T]powent sapaxKeHHOCTH CerOseTKOB CeJbJeBbIX PASHbIX Pa3MepOB YepBeM M. alosa 


Buz 25 MM 50 MM ii MM 100 mm 
t 

Kacnuuckui ly3aHoK 

BCerO MaJIbKOB 70 382 66 

H3 HHX 3apax%KeHHbIX, % au 29,6 31,8 
BowmkeKan CeJIb ib 

BCerO MaJIbKOB 8 30 3 

M3 HHX 3apaxKeHHbIx, % sPAa 20,0 66,6 
UepnHocnunka s ji 

BCerO MaJIbKOB a Avy a F i 

H3 HUX 3apaxXKeHHbIX, % — DR 
BpaxkHHKOBCKaA i a 

BCcerO MaJIbKOB 3 25 

3 HHX 3aparKeHHEIX, % Rone 16,6 4,0 
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Pacnpocrpanen cocanpmuK M. alosa y pid mo Bceli akBaTopuu CeBepHoro 
Kacnus, Ho valle BcTpeyaerca B 3alaqHol MomoBuHe Mops (puc. 1), rae cocpe- 
JJOTOUeHa OCHOBHAA MaCCa CeFOJIeETKOB CeJIbJeBbIX. 

TakuM o6pa30m, HaGvlogqeHua 1959 r. MoKa3aulM, YTO MOHOreHeTHYeCKH CO- 
cambuuk M. alosa MoxeT Napa3HTHpOBaTb He TOJIbKO Ha B3POCJIbIX CeJIbACBbIX, 
HO WM Ha CerovleTKaxX 9THX pHIO. 


Kacnulckul Hay¥HO-HCcle0BaTeIbCKHH Tlocrymuso 
WMHCTUTYT MOPCKOrO pbIOHOTO XO8AKCTBAa 27 XI 1959 
HM OKeaHorpadun 


WHMTHPOBAHHAS JIMTEPATYPA 


17. B. Actaxosa, AnHHOTalMu K padoTaM, BbINOJHeHHbIM, Bcecow3H. Hay4HO-HCCl. 
HHCT. MOPCK. PbIOH. XO3. HW OKeaHOrpadun B 1956 r., COopH. 3, M., 1958. * B. E. Buxos- 
cK ui, Monorenetuyeckue cocambulHKH, UX cucTema u dumorenua, M3g. AH CCCP, 1957. 
3 E.H. Kasauuees, Kypx. Prix. xo3., Ne 6 (1958). 


I. MATEMATHKA 


| C. Ponppenwtetin u WW. Li. Toxdepr, O 
MHOFOMeEPHOM HHTerpaJIbHOM y paBHe- 
HHH Ha MOJyMmpocTpaHctBe C ALpom, 
3aBHCALLHM OT pa3HOCTH apryMeH- 
TOB, H ero HCKpeTHOM aHasore 
I. Koctrouenko u Bb. C. Mursrun. 
O TIOIOMK UTC bHO-OMpeWeICHHBIX 
(PyHKWHOHaaX Ha AJepHbIX Mpo- 
TPO CIBAKS a ah ate ee tas 
T. Jlemaetu. O60 uHayuNpoBaHuu 
CBA3HOCTH HOCTOAHHOM KPHBH3HbI B 
aCCOUMH pOBaHHbIX WeHTPO-IpOeKTHB- 
HBIX IIpocTpaHcTBax NOK AaJIbHO 
‘| tpoekTuBHoro MHorooOpa3sHA .. . 
D. WH. Jlio6n4 u B. HW. Mauaes. K cnexrt- 
PpabHOH TeOPpHH JIMHeHHbIX olle- 
paTopos B GaHaxoBoM MpocTpaHcTBe 
A. JI. Pacyaos. [[pumenenue metoga 
KOHTYpHOrO HHTerpada K pellleHHto 
| CMelIaHHbIX 3ayay JIA ypaBHeHHil 
 C pa3pbiBHbIMH KoadpulMeHTamu 
MN. H. Cepos. O wexoToppix cBolicTBax 
| cmekTpa HecaMoconpsxxeHHOoro 2ud- 
| cbepenuwastbHoro onepaTopa BTOporo 
TOD SIU ces value tate tel aecpeti rs aie SSI 
. A. CmoaaK. ¢-SHTponuA KkMaccoB 
| E®* (B) u W% (B) B merpuxe Le . 
A. A. YaaHoscku. O cTallMoHapHbix 
| 
| 


rpymnax jBMxKeHHK ie ie 
adp(HHHOH CBASHOCTH 2 

. B. ®ycaes. K 3aqaue Iiupuxne naa 
| oOmacTeH c yrmaMH . . 

3. WI. Xapun. O mpocrpancrse orpauu- 
| -YeHHBIX peryJIApHbIX PyHKUMH . 

). Al. Xapuncon. O6 annpokcumarun 
Ha MHOXKeCTBaX aHaJHTHUeCKO eM- 
KOCTH HyJIb 5 fae 

3. HW. Anocos. O KpuTHYecKHX "TouKaX 
_ TepHoywueckux (py HKUHOHAIOB 
~. A. Beccmeprupix. O gpyx mpH6sH- 
2KCHHBIX MeTOJax pelieHHA onepa- 
TOPHBIX ypaBHeHHli B rHbOepTOBOM 


lpocTpaHcTBe . . 
O. T. Bopucosuy. Bpameuue cna60 
HEMpepbIBHEIX BeKTOPHbIX Mosel 


\. B. Equmos. O wuHHeliHbIxX MeTOjax 
CYMMHpoBaHHA pAOB PIES Te- 
pHoqwueckux (pyHKWHH . . 


7 JLAH, rt. 131, Ne 6 


13 


17 


21 


24 


226 


230 


234 


JLORJA JUbI 


AKA ITEMHW HAYR CCCP 


: Tom 131 


CACTEMATHYECKH HM YKAB8ATEJIb 


WM. A. Kunpusnos. Onepatop gzpo6xoro 
AuddpepeniupoBaHuA HW CTeMeHH 9JI- 
JIMMTHYECKHX ONepaTOpoB..... 

A. H. Kocrosckuii. K metogy uncien- 
HOrO pelleHua are paH4ueckHx 
ypaBHeHHH B cjTy4ae mae ta pas- 
HbIX TIO MOAyJIO . . 

M. A. Kpacnoceapcxuit. O6 onuoii reope- 
MeeMo Puccat.=. 5 

M. A. Kpeinec, H. A. Baiinurreiin H 
H. J. Atisenuitar. IIpumep cnue- 
TeHHA, He MpWOMeKaeMoro BBINpAM- 


JIACMBIMH CIVIETCHHAMH ... . 
b. [acbinkos. O6 ofHom kKaacce Tpau- 
SHTHBIX  OHOSHAUHBIX CIIEKTpoB 


Wiad OMKOMNAaKTOB . . 

JI. C. Montpsruu u JI. B. Pogeirnn. Tip u- 
ONM2KEHHOe PellieHHe OAHOM CHCTeMBI 
OObIKHOBCHHBIX Audpepenuvasb- 
HBIX ypaBHeHHH C MaJIbIM MapaMerT- 
POM IIpH MpoH3BOAHBIX .. , 

C. A. TeasaKkosckui. TpH6nmxKeune 
yHKWUH, AudpcdepeHUupyeMbIx B CMBI- 
cme Bela cymMamu Bauvie-Ilyccena 

A. A. Temaskos. Murerpambupie nDeHs 
CRABICHUGgaee een: iy 

lr. HW. Tpywun. Conpsakennbie cucteMbi 
3-rO MOpxAKa HW mpoOmemMa ux do- 
KaJIbHbiIX MpeoOpa3soBaHHH ..,.. . 

WM. A. UWinumapes. AnpHopHaa ollenKa 
peweHHi 3aqauu Jlupuxae Aaa s10HN- 
THYeCKOrO ONepaTopa C PaADE RHEE 
KOs*pPHUHeHTaMH . .... . 

P. A. Asekxcanypsn. O6 onepaTopax, 
TOpORKACHHBIX CHCTeMaMH udppe- 
peHUMasIbHbIX ypaBHeHHH THNAa C. JI. 
COOONER AR Maineule ; 

K. M. Besos. Hexotoptie gaMevaHHsa 0 

HeH3ruOaemMocTH NoBepXHocTeHt m0- 

JIOXAKUTeIbHOH KPHBH3HbI C KpaeM. . 

M. Bepesancxu. Hexotopbie mpx- 

Mepbl «HeKJIaCCHUeCKHX» KpaeBbIX 

3afau JIA YypaBHeHHii B UaCTHBIX 

TIpOH3BOJHBIX . . . . oy cals 

A. Ml. Baank. O nlopepxHocTaXx, HecymAx 
oo” KOHMYeCKHX ceTeH .. 

A. JI. Bpyguo u A. JI. Jlyny, K duast- 
paw CwyualiHBIX MocesoOBaTeMb* 
HOCTC ae uaemaE é 

A. M. Bacuubes. ‘Vupapuanrubie at- 


10. 


238 


242 
246 


249 


253 


269 


(PHHHbI€C CBA3SHOCTH B OMHOPOMHBIX 
TIpocTpaneTBax |) 4). ene 

H. H. BopoGpes. YctTotunsple cHTya- 
IHH B KOaJIHIHOHHBIX HrpaX... . 

HW. M. Teabcbang u M. H. Ppaes. IIpe- 
oOpasopanHa @ypbe OpicTpo yObi- 
BaloulHxX (PyHKUHH Ha KOMIIJIEKCHBIX 
MOyMpocTblx rpynmax ... . 

Vl. ®. Jlasuyenko. O npHmMeneHHu metona 
BapHaluH MapaMeTpa K oepalichime 
MaTpHy 

H. H. Ky3Heios. 3anaya Co) " pacriae TIpo- 
H3BOMbHOFO paspbIBa JJIX CHCTeMBI 
KBa3HJIMHEHHbIX hen ey ey 
mlopayKa... 

J. E. Mexpuros. O cyMMupoBaHuu op- 
TOTOHAJIbHBIX PAOB JIMHCHHbIMH Me- 
TOaMu : 

B. M. Muaauonuxos. K TeopHu “nud- 

dx 

i 
= [(x, t) B oKabHO BBINMYKJIbIX T1po- 
CTpaHCTBax . . 

A. H. Tuxonos u A. A. Camapcknit. 06. 
OJHOPOJHEIX  pa3HOCTHBIX CXeMaX 
BbICOKOFO MOpsAKa TOUHOCTH . . 

Cats YepHuKos. CBepTbiBaHHe CHCTeM 
JIMHeHHBIX HepaBeHCTB . . . . 

B. I. Uuctakos. [lepexoyqupie ABIICHUS 
B BeTBALLHXCA nponectes cn THMaMu 
yacTHL . . . 

10. A. Wawkun. O CXOQHMOCTH “guneii- 
HbIX TOJIOMKHTEIbHBIX ONepaTOpoB 
B BDGETBSE CHES: sasntacanalide PYRK: 
111,04 Guha Doreen tr este caput 

E. A. Bpequxuua. testy. sonnei 
NpHOIWKeHHA MOuTH-NepHoynue- 
CKHX (yHKUHH C orpaHHueHHbIM 
CIICKTPOMMN.IURNEEs wel cle 


B. A. By6auk. O cyulecTBopaHHu Hexe- 
CTKHX 3aMKHYTBIX MOBepXHOCTElt 

B.T. Bunsatlep. Cra6ububle rpy mb! aBto- 
MOp@H3MOB 

A. ®. Jlapuyenxo. O IpHMenennu Me- 
To4a BapHallMH MapaMeTpa K BBIUH- 
CIeEHHIO ONpedemHTeeli é 

K. Kopayusany. O cymecrsopanuy orpa- 
HHMYeCHHBIX PeCICHHH [Ia HeKOTOPbIX 
HeJIHHCHHBIX Audcep eH WH asIbHBIX 
CHCTeM 

A. H. Kocrosckuit. @opmyaui ‘mIpeo6pa- 
30BaHHA KoadPHUHeHTOB B MeTOIe 
Jlemepa uHceHHOTO pelleHua aut- 
reOpaHyecKHX ypaBHeHuit . 

H. M. Jleonrosuu. AcumntotHueckoe 
pasmowKeHHe KpaeBblX s3aqay aA 
yPaBHeHHH B UACTHBIX MpOHSBOHBIX 

B. B. Hempmkuii. O6 ogHom MeToze pa- 
3bICKaHHA BCeX pelleHHii HeHHEeli- 
HBIX OMepaTOpHbIX ypaBHeHHit 

K. JI. Cakantox. O6o6menHoe 
TpambHoe ypaBHenve AGbeua 

A. YT. Cunaii. Teoqesnyeckue noTokn na 

MHOrOOOpasHAX OTPHWAaTeMbHO!i Mo- 

CTOAHHOH KPHBU3HBI . ie 

A. Ckopusakos. O cTpyKTY PHOM 130- 

MOpcu3Me Moxyuel Hay Benes 

HbIMH KOJIbILaMH . : 

II. E. Co6onesckuii. O rankocrH 0606- 
ULCHHBIX PelIeHHii ypaBHenult Ha- 
Bbe — CToKca ae 5 


(pepeHiaibHbIX ypaBHeHHit 


MHTe- 
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796 
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A. H. Tuxonos A. A. Camapcxknit. O Ka- 
HOHHUCCKHX OHOPOHbIX pa3HOCT- 
HBIX -€XEMAX: (50). 5) ee Bae 

JI. H. Wespun. O TIOTHO B/OXKCHHBIX 

yugeanaX Momyrpymm.....- 

. Il. Bensexpu u ®. Jle Pya. Oo oco- 

6eHHOCTAX aHaJMTHYeCKHX Nosel 

. C. Bponmrteiin. O6 oco6enHocTaAx of- 
Horo Kacca payoB J[upuxie.... . 

. J. Bentuem. O6 ofHOH sazaye co 

CBOOOAHOH rpanHlleH Lia y paBHeHHA 

TeMIOMPOBOMHOCTH . . . ee es 

M. [ayckuu. [I]n0THO B0xKeHHEIC 

ujeanbl Nowyrpymm.. . BAN g, 

Jl. ®. Jlasuyenko. O nIpwMeHeHuH “MeToya 
BapHaluH MapaMeTpa K_ BbIuHCse- 
HHIO COOCTBEHHEIX UMCeT HW COOCTBEH- 
HbIX BeKTOpOB MaTpHlL... . 

B. HW. Jlesenwitein. OO ofHoM Kmacce 
CHCTeMaTHUeCKHX KOJOB . ; 

MH. M. Meapuuk. K tonosoruuecKHM MeTO- 
llaM TeopHu (byHKUHH KOMMIeKCHOrO 
MepeMeHHoro ... . : SK 

C. Tf. Muxauy. 3amevanua 0 pewlenHu 
MHOTOMePHBIX CHHIYJAPHBIX HHTE- 
rpaJIbHbIX ypaBHeHHu . ... 

B. A. Mauce. OO uHBapHaHTHbIx nopepx- 
HOCTAX CHCTeMbI JBYX Auddeper- 
UMaJIbHbIX ypaBHeHHH .. . 

B. C. PaGenbkun. O ra61uuax u HHTepno- 
JAUMK yHKUH 4H3 BEE 
KUlAC Cas esas ‘ sede 

C. A. Cmousk. Vutepnoasionupie u 
KBapaTy pHble (OPMysJIbI Ha Kaccax 


WV 2 mE buis. aoe sete Eee 


B. A. Tpenorun. YpaBHenHe pasBeTBue- 
HHA WH AHarpaMMa HbtwoTonHa. . 

B. C. Uapuxu. O s0KambHO 6vKoMMaKT- 
HbIX pa3peLIMMbIX Fpymnax, ylo- 
BJICTBOPAIOULNX YCOBHIO MHHHMaJIb- 
HOCTH IH 3aMKHYTHIX Mosrpynn 

A. A. LIlecrakos. O6 acumntoTHueckom 
TOBELEHHH peWieHHH MHOFrOMepHBIX 
CHCTeM OOBIKHOBEHHBIX Hdpdepex- 
IHaJIbHBIX YypaBHeHHH, HMeIOULWX 
oco6yio TOUKy BBICHIero MopsyKa 

HW. H. Baspun. Ouenka kKoaddunHenTos 
Teltopa dyHKUMH MHOrHX KOM- 
TIICKCHBIX [€pe€MeHHBIX . . . 

A. O. Banayse. O rpynmax roMouOrHH Kk 
KOPOMOJIOrHH Ha Mapo rpynm Kosc- 
(HWLHeHTOB 

A. JI. Bpyquo. Merton auepenunasb- 
HbIX peHT Jlypbe 2A onpezenenua 
TvlaHa ONTHMAJIbHBIX MepeBo3soK . . . 

WM. M. Teapcany u M. JI. Weraun. O xou- 
THHYaJIbHBIX MOJeIAX yMlpaBviAto- 
WWHX CHCTeM . . . 

FO. M. Topuyaxkos. Tpmutaeno ‘ aKTo- 
pHsyemble rpynmbl . . . 

A. T. Kocriouenxo mB. C. Murarnn. Muo- 
TOMepHadA TipoOmeMa MOMeHTOB . . 

A. A. Hyyeabman. O mpenenbunix Besu- 
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pH ycnopyax A. A. Manors 
JI. P. Pyxayse. O 0KabHbIX Teopemax 
ABOHCTBEHHOCTH ay ae ee 
C. H. Cayruu. JInneituoe nosyynopsjo- 
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|, H. TuxonopuA. A. Camapckni. O ko- 

| aulHenTo-yctoHunpoctu pa3xocr- 
BBIX (CXEM 1. 

I IW. Xysypéazap. ‘My abtanauKatne- 

HaA rpynnma teva ‘ 

| B. Yepuasckni. O IBYKpaTHuBIx He- 
IIpepbIBHbIX PaSOMeHHAX Wapa . 

. C. Uipapy. Ycrotiunsocrs EG 
HBIX 3HauUeHHH . . 

Iu “xyn-upi. O6 aCHMNTOTHUeCKOM nl0- 

BeJCHHH COOCTBEHHBIX yHKUUli 3a- 

yaun IWtypma — Jluypuaasa, Bpmuu- 

CIHEMBIX TIO TeOpHH BosmymeHuit 


II]. MEXAHHKA 


I. JI. Kapeap. O snuanun Typ6ynentuoli 
Aud@y3Hu B HalpaBeHHH zeTpa Ha 
pacnpezeneHHe KOHUeHTpalH cy6- 
cTaHUHH, 2H¢dyHrHpykwmeli B aTMo- 
GUSTS: Py Ee Be ee 


III. TFHEPOMEXAHHKA 


). M. Bam-3enukoreny. JipyxKenne ocecum- 
MeTPHUHOH cTpyH fa3ac Mavol 
IIPOBOJHMOCTbIO B OC€ECHMMeTPHUHOM 
MarHHTHOM Toye : 

. H. Cpetenckui. C6 onnolit rug poumHa- 
MHUeCKOli 3afqaue, CBA3aHHOHM C Mpo- 
OneMol WyHaMH.. . 

. A. Wyasax. O nlapaMeTpax ‘cTpyKTYp 
hetopmMupyemoro JHa BOMHOBOTO TO- 
TokKa . 
bw at Auapuanknn. Cxonsmascs RomHa 

ii +B Ww4actHueckoH cpewe...... 
iL. H. Kucenes u H. H. Koxocunupin. K 

‘| pacueTy HaKJIOHHBIX yJlapHbIX BOJIH 
B MarHHTHOHM ra3s0,HHaMHKe . 

. B. Cries. O runepsByKoBoM o6teKa- 
HHH TOHKHX Te MpH CombwuXx yr- 
aX aTakH 

}. C. Ammenunk. Vizotepmuuecknii pas- 
eT ra3oBoro O6aKa...... - 
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| IV. TEOPHA YMNPYIOCTH 


' M. Benouocos. I]nockas 3afaua Teopun 

|| yMpyrocTH Jai KiMHa MpH 3ayau- 
HbIX Ha rpaHHlle HalpAKeHHAX HIV 
CMEINeCHHAX . . 

B. Yxuk uM. 5. Taspnepun. 06 omac- 

|| HocTH MrHOBeHHOTO pa3pylleHHa 

| 9JIEMeHTOB KOHCTpyKUMH IpH UHK- 

| JIMUCCKUX Neperpy3kax 
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M. Benonocos. I]nockan 3aqaua Teo- 
PHM yNpyroctu AIA GecKOHevHOH No- 
JIOChI IpH 3aaHHbIX Ha TpaHHue 

HaMpAKCHHAX HJIH CMelleHHAX 
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. M. Jlapescxui u P. H. Kmnaxun. 
YcTouYNBOCTh KOHCOJIbHOH WHIHHI- 
puueckolt o6on04uKH C NOsKpellen- 
| HBIM KpaeM pv JelHcTBHM BHelWHero 
| japieHua . . 
. H. @paqann u Cc “M. "[Waxnorckui. 
| Tlocrpoenue ten3opa [puna aa 
3aaun O paBHOBeCHH moworou o60- 
JOUKH JBOAKOM KPHBH3HPI . 3 


V. ACTPOHOMHA 


. A. Apneab. K ponpocy 0 3aBHCHMO- 
CTH CTPYKTYPbl 2KeMe3HbIX MeTEO- 


_ PHTOB OT xHMMYeCKOTO cocTaBa 


1264 
1268 
1272 
1276 


1279 


1283 


1042 


1046 


1291 


1294 


1298 


1049 


VI. MATEMATHYECKAS ®U3HKA 


JI. C. Masuu. Metox uncnennoro peue- 
Hua HM UHCIeHHOTO avasM3a_ pellle- 
HHH OHOpPOAHBIX cCHCTeM JHHelt- 
HbIX aureOpanueckHx sealed 06- 
INGROMB Hauer ae : 

WM. Wi. Massouxun. K Bompocy ° jloKa- 
3aTeJIbCTBe JBOHHOTO CMeKTpasbHO- 
ro mpeqcTaBmeHHa . . . . 


VII. BH3HKA 


C. B. Baanannzep. Hospie kuHeTHuecKHe 
ypaBHeHHA B Base OHO aTOMHBIX 
asOb see 

WM. A. Ppuwaes, B. “ML. ’ Koaocos, B. Ui. 
Maxorta, B. H. Besornasosp u B. B. 
AkMMOB. OKCIepHMeHTambHOe Ti0- 
wIyueHHe MOWHOCTH CyOMMJIIMMeTpo- 
Boro Hala30Ha B MarHHTHOM OHZy- 

WHEOPC) a0 

A. J. Kapryxancknii 1 JH. ‘Ilyp. Suep- 
THA aKTHBaHH TeNIOBOTO paccacsl- 
BaHHA  CKpbITOTO cbotorpaduye- 
cKorO M300paxKeHHA . . 

Bb. H. Jisoxun. O 3aKOHOMePHOCTAX 
TeMIepaTy pHOTO abe mia- 
MeHH . . . 

Pr. A. Ckypayun u es Tl. Cranwxosny. 
pmkeHve mpoBpoxamert Tl1a3MbI 
Noy WelcTBHeM NOpwHA..... . 

A. A. Coxouos. Ilapazoxc uacos npu mt 
2KCHHH 3aps2KeHHBIX YaCTHIL B Mar-= 
HHTHOM Toe . . 

A. T. Bapranan u JI. Tl. Posenuteitix: 
O6 yuacTHH CHHryeTHOTO BO36yx- 
J@HHOFO COCTOAHHA B 93JIeKTPOMpo- 
BOJIHOCTH paza See 
NOJIYMpOBOAHHKOB . . 

A. Il. Komap, 41. Kpxxemenek u HW. TL. 
Asop. DoTopacmenmenhe agep N'* 

B. I. Conopbes, O ueTBepHbix koppe- 
JIAUHAX B JePKHX Apax.. . 


B. M. @®pnuykun. Hexotoppie apbexTbl 
HaOslogaemble mp vccnéqoBaHHH 
JIOMMHECHEHIHH 9JIEKTPpeTOB 43 
ZS. Mis oy opts gy siek ft a ee 

A. B. Aamaszos. CnekTtp uyeambHoro 


(bepMu-ra3a 6B pelleTKe .. . 

J. A. Bousap u H. I. PamGapsu. Mepa 
WenOKaH3alHH 2JIEKTPOHa B aTOM- 
HOMOJIEKYJIAPHOH cucTeMe .. . 

M. H. Bpwap. Mccnezosanne Temmepa- 
TYPHOH 3aBHCHMOCTH: TOHKOM CTpyK- 
TYPbl OCHOBHOrO Kpax PpeHTTeHOB- 
CKHX CIe€KTpOB NOrOWleHHA THTaHa 
B THTaHaTax 6apHa BOH3H TOUKH 
Kiopu gaa BaTiOg .. . 

M. B. Boubkenwtefin u Au.M. Exbainesn4. 
BauaHHe pacTBopHTeiA WW cCmerlH- 
(PHUHOCTH NIpHcoeHHEHHA HYKJIeOTH- 
OB Ha pelylwHuKallMio Betas is 
G6OHYKJICHHOBOH KHCJIOTHI . . : 

C. B. Kopmep u B. J. Ypanu. 06 uHTep- 
TOJIAILHOHHEIX YpPaBHeCHHAX COCTOS- 
HUA MeTaJIOB Jia OOacTH cBepx- 
BHCOKM Xe AaB ICHMH s: n,n er eterens 

Ny @y-4o. TIpu6nmxenuplli MeToy pac- 
yeTa HaMarHHueHHOCTH H30Tpon- 
HOrO aHTHceppoMarHeTHKa ... . 
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B. A. Boprman, H. A. )Kmorpesa, B. B. 
3eaunckui u B. TM. Koao6Kos. Buus- 
HHe TH KeIbIX TamOreHOB Ha Bepo- 
ATHOCTh Mepexoqa B MeTacTaOHJIb- 
Hoe COCTOAHHe HM BepOATHOCTH Je3- 
aKTHBaWMH 9TOrO COCTOAHHA... . 

8, JI. Pun36ypruB. M. ®aitu. O Bo3Mox- 
HbIX A@HOMA/IbHBIX MAarHHTHbIX CBOM- 
cTBaX MaKpoMoyleKy2 ....-. . 

A. M. Escees. PaguaimbHoe pacmpese- 
wleHHe aTOMOB B X%KHQKOCTH .. . 

B.C. Hatoxun, I. ®. Moxua, O. K. Posa- 
Hos u H. C. Ulseqosa. M3amepenue 
yapublx aluaOaT muToro TpoTuaa, 
KPHCTaIM4ecKOro rekcoreHa UW 
HMTpOMeTaHa .. . Se tien getad 3 

M. C. Jimpurnu. O06 onHoit MaTeMaTHue- 
cKolt 3aqaue, cBaA3aHHOM Cc Teopuelt 
MpOMOMbHO MOMAPH3OBaHHBIX “YaCTHL 

WM. A. Ypycoscxui. J.uppakuud 3ByKa Ha 
NepHOAMYeCKA HePOBHOH HM HeOsHO- 
pOMHOH MoBepXHocTH....... 


6. H. Kouesaes. Buuauue JetbexTos Kp 


cTajlla Ha CMMH-pelieTouny!lo pe- 
NaKkcallHio. . 
P. M. Mypagan. OO a3umMyTambHOH acuM- 
MeTPUH Ip paccesHHU HPaKOBCKHX 
ACTIN Ue dh ie er 
¢. P. Xones u JI. C. Monrasyenxo. Yexo- 
peHve Mia3MbI paspaya HU Mowyye- 
HHe CHJIbHBIX YapHbIX BOJIH B Ka- 
Mepe C KOaKCHaJIbHbIMH 37eKTpoda- 
K. HW. [puuray3, B. B. Bespyxux, B. JI. 
Osepos u P. E. PoOunnckau. V3y- 
YeHHe MeKIMaHeTHOrO MOHH30BaH- 
HOrO fa3a, JHEPHUHbIX 3/1eKTPOHOB 
u  KOpnyckyiaApHoro§ 8 H3auly4ueHHA 
ComHula Mp MOMOUH Tpexd1eKTpog- 
HBIX JIOBYIWUeK 3aps>KeHHbIX 4aCTHL 
Ha BTOpOH COBeTCKOH KOCMMU¥eCKOH 
Pakeles. ~ aa. Re Re 
B. T. Kaypimesckui. K onpocy o crext- 
pe Macc HW *yHaMeHTaIbHOH JHE 
ie) TOYO 4 eB ae 
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VIII. THAPOJOTHA 


0.A. Anexun. u JI. B. Bpaxkuukosa. K usy- 
YeHHIO. CTOKa paCTBOPeHHEIX BelecTB 
€ 3€MHOH NoBepxHocTH ..... 
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IX. FEO@H3HKA 


B. Ml. Joxyyaes. Snexrpuyeckult paspay 
Mp MpomeTe MeTeopoB B aTMOCdepe 
SOMIMiay sgt, & + HORAN? 

E. H. Bannosa. Tuapoxunamuueckuit 
MpOrHo3s cpeyHHX MeCAUHBIX aHo- 
MaJIMii TeMMepaTyp Jat ceBepHoro 
now.yulapHa SemMaAM Cc MCMoOmb30Ba- 
HHeM JaHHblx Mex yyHapoguoro reo- 
cbusuyeckoro roya . . . 

E. B. Msackosckaa-@ecenkora. Hexo- 
TOpbie aHHble oO NomApH3alun 
cpeTa aTMocdepoli . . ., 

H. Ul. BaGusausuau, B. ®. Jlanuesa 1 
r. K. Cyaaxsenuyse. Boguocth pB 
JIMBHEBbIX OOJ1aKaX HM HEKOTOpHIe BO- 
TIpocbl MIpOrHo3a JIMBHEBbIX ocaJ- 
KOB Sm By ARO aS 
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X. TEXHHYECKAA PU3HKA 


B. f. Bpapunckuit. O MexanuyecKol mpod- 
HOCTH KepaMMuecKHX MaTepHas0B 
M. H. Maaxcun u JI. M1. Crapuux. Pasye- 
ylewue MMHepasoB B MOTOKe HOHOB, 
CO3MaHHbIX &-H3Ny4eHHeM . ... - 
C. C. Kadankxuna u JI. ®. Bepemarun. 
Pentrenorpaduyeckoe Huccy1eqOBa- 
Hue JIMHeMHOM CxKMMaeMOCTH Irpa- 
(puta mpu jaBzrenuu Zo 16 000 KI/cm? 
B. A. Jio6oBn uA. JI. Poatéypy. OO sxHep- 


reTHueCKHX  COOTHOWWeHHAX  MpH 
MapTeHCHTHOM IIpeppalleHwH ... . 
JI. C. Mopos u WO. JI. Xecun. O6 


aHOMaJIbHOM Pare es MeTaJJIOB 
B BakyyMe. . 
Bb. A. Jlo6os u A. i @ " Polirypa. Yc- 
JIOBHA TepMoyNpyroro paBHOBecuA 
HM BAMAHHe BHeLWIHHX Harpy30K Ha 
OpHeHTHpoBKy KpHCTas10B MIpM Map- 
TeCHCHTHOM MpeBpallleHHH .... - 
Bb. A. Jio6on u A. JI. Ponroypaz. Temne- 
paTypHble ycOBHA Ha MOBepXHOCTH 


pacTyilero MapTeHCHTHOrTO KDpH- 
CTAUI awe 

10. B. Monos u HM. H. ” Auqpwanosa. Ta 
(PpaKWHOHHbIit MOLYAATOp cBeTa 


C HeCKOJbKUMH BCTpeYHbIMH H3u1y4a- 
TeIAMH YsIbTpa3sByKa . . . 

E. M. Casayxuit u Y. K. Iyitcemanuen. 
CpepxmacTH4HOCTb AaTyHU JIC59-1, 
JICTHpOBaHHOH WepHeM..... . 

B. H. Jlasyxun. Onpegenenite g-baxtopa 
H3 CpaBHeHHA uacTOT MapaMarHurT- 
HOrO H WHKJOTPOHHOTO pe30HaHCcoB 
SJIEKTPOBOB is ian ee 

A. X.  Bperep, b. H. Batuwrein, 
JI. C. Py3ei, 10. C. Padyxun u H. TI. 
Coipxyc. TlormoujenHe ramMa-H3aury- 
YeHHA B MaKpOCucTeMaX OT ToUeU- 
HOrO MCTOUHHKa.. . ; 

b. A. MunecuA. ®. CupeuKo. K Bompocy 
06 ycoBHaX OOpaTHMocTH Mpomecca 
paspylleHuA MeTamm0B Nox Harpys- 
KOH . . 

r. G. Xogaxos u I. A. Peounnep. O paua- 
HMM CpeAbl Ha aMopdu3allMio KBapla 
B lpomecce ero MexXaHueckoro JuC- 
TleprHpoBaHHA . . : 

M. M. Xpyujos u M. A. Baouues. Compo- 
THBIeHHe aOpasHBHOMYy H3HallMBa- 
HHIO HM MOLYb YNpyroctu MeTam0B 
HiCIVIABOB? yt eens 


XI. FTEKTPOTEXHHKA 

M. M. Cumxua. TlepHoauueckue pexuvel 
B CHCTeMaX C He@JIMHCMHBIMH HMI JIbC- 
HbIMH 9JICMCHTaMH . . .. . 


XII. KPHCTAJJIOrPA®HA 


E. C. Maxapos u K. MW. To6enxo. Kpu- 
cTamuMueckad CTpyKTypa Me 
OepHuta Se eR renee : : 

T. H. Manuuoscxui, HW. J. Camyce iH 
H. 5B. Benos. K puctanmmye- 
ckaa cTpykTypa a30THOKHC- 
loro poJaHoneHTaMMuHKoOasbta 
[Co(NHs)sNCS](NOs)z ...... 
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XIII. XHMHA 

A. Tony6uos, K. A. Anjpnanos u 
H. H. Tuumna. Peaxuun copmecr- 
Horo) §=©peHMIMpoBaHuaA TpHXu0p- 
cHulaHa u a eenetee KpeM- 
HHA. , 

A. Konjparbesa u “Xyan ‘UDKW-xan. 


KHCOT C TH{pasHHOM MM aHHsHHOM 

). ®. Muponos, H. fF. Axypuncxas u 
A. Jl. Werpos. IIpncoegunenne 
HGeCls kK ramoreH3ameuleHHbIM 9TH- 
uiena. Jurufpoxiopupospanne a, 8- 
UX JOpSTHATpHXTOprepmana . 

. HW. Cunsxosa nu MWenb HOi-un. Onpe- 
WeneHHe YJIbTpaMaJIbIX KOMUECTB 
MeTaJIJIOB C IIPHMCHEHHeM Nowa porpa- 
da HW CTalMOHapHOH KanwH pTyTH 
BekavecrBe SIeEKTpoNa ) . . Vwi 

. B. Tonunes, A. A. Ipoxopora, SI A. M. 
Taymxun au M. B. Kypames. Vc- 
cmeqOBaHHe B OOsacTH coeqMHeHH 
Gopa. OkucHTembHaA NowHMepH3a- 
WHA TpHaniniOopa.. . 

. WM. Wytkun u UH. ®. Bespexuit. 
Tugzpupopanve cbypaHopbrx coeuHe- 
HHH Ha CKeeTHOM Cu — Al-KatTamu- 
BATOpel., 2) = 
. M. llycroposw4 uM. E. arkuna. 
QMeEKTPOHHOe CTpoeHHe XpomotleHa 
HM HEKOTOpPbIX ApyrHX POACTBeHHBIX 
coeqMuHeHHit : 

.M. Boauitetu u VO. Bosoquna. Lluc- 
W30Mep BHYTPHKOMMIeKcCHOM cou 
ABYXBaJCHTHOM MwlaTHHbl C &-alaHH- 

HOM. . 

iM. HM. Juayur PO. ByuKo. Mowexy- 
JIApHble coeqHHeHuA xsopouua 

C HEKOTOPBIMH COJIAMH . . 

J. T. Marioxuna uA. A. PaGunun. Hospiit 

| TpHTeplleH — MHPMKOJaIb . . . . 


|B. WH. Muxeena, E. M. ®ennesa u B. H. 
Asnatopa. K nonyuenuio 2Hu6opaHa 
BOCCTAHOBJIeHHeM a*UpaTa Tpex- 
dTopuctoro Sopa ruzpHyoM kambuHA 
B. A. Monomapenko, Tl. B. Ona6amsan u 
A. JI. Merpos. K sompocy o mexa- 
HH3Me peaKIWH  MpHcoelMvHeHua 
KPCMHHUFHApHAOB K HeHACHILCHHBIM 
COCIMHEHHAM B IpHcyTCTEMM MaTH- 
HMPOBaHHOTO yIus u el ety 
CTOBOLOPOAHOU KHCJOTHI . 
a. A. Pesnuukui u K. P.Xomskos. ete 
JIOpUMeTpHyeckoe OMpesenenue TeL- 
NOTH! OOpas0BanHA PeppHTos . 
A. H. Cepreesa u K. H. Muxasesny. 
CuHTe3 pe ea mRN OR HO HO- 
| OanbTHaTa KaHA 
A. B. Tonunes,_ B. 


Ie ipounowa u 


- C. B.3asropoznun. AnKunupopanue 
4-ropdenoua IIpONHJIeEHOM u 
IMKJIOreKCeHOM =6rB-sIPHCy TCTBHU 


KaTaJIH38aTOpoOB BF3-H3PO4 u 
BF3-O(CoHs5)2 

M.A. Torakuna, K. b. Nogapora uE.M. 
CaBnykun. Curma-~a3sa_ BCH 
cTeme peHWii — BaHaguii. . . ; 

nN. HW. Wytkun, Bb. J. JleGenes— Ul 
H. A. Tosyusx. Cuntes 6-ankutet- 


PaIHHOB . 


PeakunaA NMpHAMH-3,4-2HKapOoHOBbIXx 
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Ml. A. Akuwuy u B. I. Cnupuyonos, 
OQNeKTPOHOrpatuyeckoe uccyleqo- 
BaHHe CTPOeCHHA MOJIeKYyJIbl OKHCH 


Gopae BO omy ieee een a eee 
K. A. Anypuanos u A. UH. iersamino! 
O peakuMM aKHMMKIOCHOKCa- 


HOB C YeTHIPCXXJIOPHCTLIM THTAHOM 

A.A, Bepanu, 3. B. Nonosau J. M. Anos- 
ckHi, Bauanve nouMMepoB Cc CH- 
CTeMOH COMpsXKeHHbIX CBaASeH Ha 
TEPMO- H CBeTOCTAGHbHOCTL NOJH- 
BHHHIXOpufqa .... 


B. B. Kanypiéa, ll. B. Kanrop, 
P. M. Kpacopuuxkan u E. H. ®o- 
Muues. Onpefesenve SHTAaIbMHN ui 
TENJOCMKOCTH OKKCH OepwJJINA B UB- 
TepBasle Temnepatyp 1200—2820°K. 

K. A. Kapamapauu Wl. I. Crpeaxos. 
TepmogvHamuyeckue ucciegoBanna 4, 1- 
AUUMKOrekcuajoqekana, 1,1-nudeHHu = 
Homekaua, 1-cbenua-1-uuknorekcna- 
WoqekaHa Mp HH3KHX TemMepaty- 
JOOS 95 6 

r. B. Kynuucxas u E. A. ‘Wusos. O xaop- 
KaTHOHE Kak areHTe XJOpHpoBaHHA 
B BOJHOM pacTBope..... 

tO. Tr. Mameyaunes u M. P. Mycaes. Toay- 
YCHHE METHJINeHTawHeHOB Jeruypa- 
TallHeli IpoOyKTOB OKMCIeHHA J[H- 
Mepa lponusieHa.... 

®. M. Mepeaman. soo paxenne “MHO- 
TOKOMNOHEHTHBIX CHCTeM C NOMCILEIO 
MORGJICH (auc) «ote 3) eee 

A. Jl. Mlerpos, FT. HW. Huxnurmn u FO. H. 
Orn6un. CeodozHopasnKasbHoe MpH- 


COCHHEHHE OHOCCHOBHBIX  KHC- 
JIOT H HX M€THJOBbIX 3Q~NPOB K G- 
omedpunam 


B. E. Woromees. 06 oOpatHMocTu peak- 
UHH B3aMMOselcTBuA OeTa- ees 
Ha C cymb@aToM Kaus . 


A. B. Tonunes, M. B. Kypauies, 4. M. 
Naywxkuy uM. ®. Paspunenxo. Kuz- 
Kocba3Hoe asIKHIMpoBaHHe OeH30ua 
IIpOMHJIeHOM Ha aIOMOCHIMKaTe NpH 
HH3KUX Toren are (+20, ce: 
+80 °) . 

VM. MI. Axinanent H oie i. Kyshente! o- 
OxcH6eHs0ucyIbQDHHOBaH = KHCJIO- 
Ta —— HOBbIM aHauIHTHYeCKHH peak- 
THB H CTPYKTYPHBIH aHavior caHUH- 
JIOBOH KUHCJIOTHI 


kK. A. Anypvanos u H. A. Kopsucea: 
O peakuuu ueTbipexxmopuctoro TH- 
TaHa C rekCaMeTHJIJUCHIOKCaHOM 


A. H. Bawxkuposn u A. W. Kucranopa. 
OxucmeHve HadTeHOBbIX yrvIeEOLO- 
poZ0OB B 2KHKOli dase B RPDS 
CTBHH COpHOH KHCJIOTHI . 

i. U. Boupipes, B.A. Jeareracck, E. H. 
Kponauesa u K. B. Heuabcon. LUnc- 
TpaHCH30MepHsalluA HaTypadbHoro 
KayuyKa NOX BIMAHHeEM XMOpPUCcTOTO 
Bofoposa H YXITHMaIOMMHHMANXNO- 
puga . : 

A. HM. Typesny, M. H. Koaseonseeyt M. 
IWemakuH. ACOcomioTHaA Kondury- 
pallua wurHaHoB rpynnbl 2,6-ynde- 
uus- 3,7 - FHoKcaOuuUKNO-(3,3,0)-oK- 
MelriClarems eA Cote Ae oc 
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B. HW. Kysneuos u I. J]. Tutos. Geter 
rHpoBaHHe BOuIb(ppaMa H HeKOTOPbIXx 
IpyrHX Q/IeMeHTOB . 

B. M. Muxaiinos u T. A. Uerosesa. lone 
Te3 H HeKoTopble MpeppallleHHA ad- 
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O. A. Hetnany u f. A. Banar. Vogo- 
HHeBbIC MpOH3BOHEIC) 5-cpeHuu- 
elo UCR H HX os 


ppauleHua .. . - 
r. A. Pasysaes, E. H. Banbeepnane! B. 
Csetrosapckuu. Ilomyuenue rekca- 


IluKMYeCKOrO MpOyKTa aBTOKOH- 
JeHCallWu WAKOreKcaHoHa . 

O. A. Peytos u H. MI. Beneuxas. O mexa- 
Hu3Me OMMONeKYJApHOTO 9JIeKTpPO- 
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M. A. Kpadr, r. M. Boponuua, M. H. 
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B. @®. Kyyepopu JI. H. Weanosa. 
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A. H. Hecmesos, B. A. Ca30Hosa, B. H. 
Aiposy u Jl. A. Huxonosa. 1-(1-Ta- 
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B CHHTe3€ MpOH3BOAHEIX cbeppoleHa 

P. Jl. OGonenyes u A. B. Maukuna. Ku- 
HeTHKa peakUMi rHqpoobeccep uBaHHA 

tO. A. Onpyexon u H. A. Npraes Cuute3 
STHJIPTYTHBIX come... 

A. JI. Merpos, T. HW. Huxuumn u r. ‘B. 
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Heucallua TeTpaxXmop3THeHa C apo- 
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JI. X. Opeigqaun u B. HM. Topurkos. Kata- 
4H3 peaKUWi THIpHpopaHuaA WHH- 
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B. C. LusyHun, u PHsibM Kamait. 06 3¢pu- 
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KHCJIOTHI . . 

H. WH. Wyitkun u H. ©. Beascxnit. Kata- 
HTHYeCKOe THApHpoBanHe dypauHo- 
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A3O0THCTOBOJOPOAHOH KHCOTOH 
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HHeHHH H BO3HHKHOBCHHH ILBeT- 
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TBOPak! Aue 
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O. A. Hetinang'ul. 41. Banar. O mexanns- 
Me B3aHMOJeCHCTBUA (peHUIMOL030C0e- 
MHeHHH Cc a B-quKeTo- 
HaMH . . 

A. A. Moxomapes, H. Il. " Macaennuxopa, 
H.:B. Anakunau A. Tl. Kpasenpko. 
CuuTe3 H HeKOTOpble KaTasHTHUe- 
CKHe IIpeBpalleHHA MepBHUYHEIX py pa- 
HOBBIX AMHHOB . . 

A. B. Tonuues, B. I. Ananua v3. A. ‘Ma- 
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WM HCIbITaHHe ero cCMOCOOHOCTH K 


NOMMepu3alunH . . 
JI. X. ®petznun, E. ®. Jlureun u B. E. 
Juuent. Viccneqgopanue sBaHAHHA 


cOcTaBa CMelIaHHbIX pacTBOpHTenei 
Ha CKOpOCTb H CeJIEKTHBHOCTb TIpo- 
tlecca sees 2-9THaHTpa- 
XHHOHAS 

tO. H. UleituKxep uv E. M. Tlepecaenu. O 
CTpoeHHH 9-aMMHOaKpHauHa . : 
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C. A. Bpycenuesa u I. WU. Joann. Paguo- 
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Il. A. Hemuenkon A. B. [ymancxui. Kpn- 
Tu4yecKHe o6nacTH ages 
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K. A. Kopues i T. A. Anroap. O Makpo- 
CKOMMYeCKHX CTaqHAX B HHHILHH- 
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Hetoa N, N-qu6pom-5,5-qumMetHarn- 
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|. H. Moaun, WH. W. Uxennse, A. A. 
Tlerpos, H. A. ByGexn",B. B. Boeson- 
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Nlepeqaud sHepruH MpH pauouuse 
HEKOTOPHIX S3aAMOPOXKEHHbIX yTIVIeBO- 
OpOAOB MeTOJOM 9. Tl. p.. . 3 
“E. Muxaiinenko u Buxr. H. Cnuupin. 
Hosble JaHHble O BJHAHMH payMo- 
AKTHBHOCTH TBepAOH (ashi Ha reTepo- 
TeHHbIe Byes H30TOMHOrO 06- 
MCHAL ae fay i 
i) A. CyTarnna. K “Bompocy O Mexa- 
| HH3Me BKJIO“eCHHA Cepbl B rabBanH- 
yeckHe OCaqKH . . 
yaa Uroau-cuHb u 3. A. Hoda. “Veese- 
WOBaHHe acopOuHH MoBepXxHOcTHO- 
AKTHBHBIX HOHOB Ha IMHKOBOM 3JIeKT- 
pome MeTOQOM H3MepeHHsaA udppe- 
PeHUMaIbHOH eMKOCTH 
. C. Beicrpos u B. H. ®uauMonos. Visme- 
HeHHe HHpakpacHbIX CMeKTpOR M0- 
PIOMLEHHA HEKOTOPBIX CJIOMHBIX 3(pu- 
pOB MNpH MpHcoeqMHeHHH K HHM 
WW) 6TiCls, SnCl4, AlCls u AlBrs 
$s. WM. Baagumuposa, 9. X. Ennxees, 
lr. M. )Ka6popa u JI. A. Mapro- 
auc. O cCBA3H 93/IeKTpompoBOn- 
HOCTH H paOoTbI BbIXOa MOJHPHIE- 
| pOBaHHOH OKMCH UMHKa. . 
b. M. Kasakosa u A. K. Coipxun. Cpepx- 
; TOHKadA CTpyKTypa CNe€KTpoOB 31eK- 
TpOHHOTO MapaMarHuTHOro aaa 
ca OeH3ocpeHoH-K-ketTuaa 


i" . A. Kpemnes u JI. A. Bopoguna. O He- 
KOTOPbIX OCOOeHHOCTAX 3MYJIbrH- 
poBaHHs pepe *KUI- 
KocTeH . . 

. K. Matisyc, H. M. ‘Qmanyaub 4B. H. 
Akopnepa. O MeXaHH3mMe pacmaza 
MpOMe2XKy TOUHbIX ruyqponepekucekt 
| MpW OKHCeHHM A-eKaHa B XKHIKOit 
(asehay LAN ee ‘ 


B. Tl. Makcumuyk u on JI. pastiertn. 
| MccneqopanHve MeXaHH3Ma aKTHBH- 
pylomero elcTBHA XJIOp-HOHOB 
C MOMOII[bIO MCUeCHBIX ATOMOB.. . 

V. M. Manyenxos u A. M. Kosuun. O po- 
JIM XHMMUeECKHX peakIlHii B TepMo- 
HOHHOH SMHCCHH..... 2. es 
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WY. B. Bepewyuucku ui. A. Tua- 
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| H30TONHOTO OOMeHa Cepbl B CHCTeMe 
| KeSO4 — SOs mpu BbIcoKolt POnCD: 
| AVN soc 
B. C. Baokun u JI. C Kosauenko. Mexa- 
HH3M [peeTOHallMOHHOrO pacrpo- 
CTpaHeHHA MlaMeHH B IepOXOBaTbIX 
TOWCANS: gu! Fale ani Le 
B. I./ Bepeskun, HW. M. fKycranosuy, 
JI. C. Monak uw H. A. Uepuux. O ue- 
KOTOPBIX oOcOOeHHOCTAX KHHETHKH 
paqvomu3a A-relTaHa B IWHpoKOM 
WMana30He 03 . 
Jl. T. Tanuyeuxo, M. M. Eropos, B. ®. 
Kucenes, K. IT. KpacnwbHukos 
T. C. Xogakos. O cpolicTsax Mo- 
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KBaplla. ... 
A. A. oxwreiin u A. Tl. Foxurein. Ku- 
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HeTHyecKoe ypaBreHHe  HeoOpaTH- 
MBIX peaKUHH B OcmHIMorpadnue- 
CKO NomAporpapyH ...... 

B. A. Ky3neuos. M3yuenne BolopoxHoro 
oOmMena alletona u DBr, Haxoga- 
IMHXCA B rasoBolt (base, MpH MOMOULH 
HH@pakpacCHbIX CHeKTpOB . 

H. M. Tonos, B. H. Kacarouxun uB. M. 
Jlykbanosuy. TipHmenenue cBepx- 
OBICTPbIX 3JIEKTPOHOB WIA -MHKpO- 
Au@pakiwHouHoro HcceAOBaHHA 
CTPYKTYpbI YaCTHIL CaxKH . . 

C. 3. Poraucxuii 1 1O. E. Cunsx. An 
copOUuMoHHad Tra3s0Baad pafuorpa- 
(HA HW ee MpHMeHeHHe K H3y4eHHIO 
IIPOMOTHPOBaHHBIX KaTadIM3aTOpoB 
aMMHauHOorO CHHTe3a.. . 

A. A. Bananyun, I. B. caryaanu, A.M. 
Pynenxo u IT. Crernep. Panuoxu- 
MHYeCKOe H3MepeHHe CKOpOCcTH yr- 
eoOpa30BaHHaA pH pasmoxKeHHH 
9THMOBOTO CMupTa Ha eruypore- 
HM3YIOWeEM KaTaslM3aTope . . 

B. I. Bepuur, M. M. yOunuu, E. iy MKy- 
kosckas u B. B. Cepnunckun. Mose- 
KYJIApHbIe CHTa Kak ese 
l-ro cTpykTypHoro TuMa . . 

10. [. Bopoypko u A. K. Cripkun. Temne-— 
paTypHad UW KOHIUeHTpallMOHHaa 3a- 
BHCHMOCTb 4acTOT. H HHTeCHCHBHO- 
cTeH JIMHHHM KOMOHMHAMMOHHOrO pac- 
CeAHHA CMeCeli KETOHOB C XJOpo- 
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JI. A. )Kapxosa, B. WH. Jlaspenrpes, 
A. WU. Tepacumos, T. H. Pesyxuna 
u FO. Ii. Cumanos. Paspyopecue mo- 
aHOLaTa CTpOHUHA C BOAOpOsom U 
TepMOHHaMHYecKHe XapaKkTepHCTH- 
dee SOOO A 4 6 « 6 F 

JI. A. Jlopayes. K tTeopuu pacripoctpa- 
HeHHA MvlaMeHH B CHCTeMaX C pa3- 
BETBJICHHBIMH IeMHbIMH peaKIHAMH 

3. K. Maisyc, HW. Il. Cxu6uga u H. M. 
Qmanyab, O MexaHH3Me pa3BeTBue- 
HHA wWeneli B peakUHH OKHCIeHHA 
H-eKaH ayy wc ay eu!) Sb ae 

A. M. Posen, JI. M. Vunaqunu H. ®. 
Konn. TepMoqvHaMHKa 9KCTpakIHOH- 
HBIX PaBHOBECHH CHJIbHBIX 9JIEKTPOJIH- 
TOB, MHCCOMMHPOBaHHBIX B OpraHH- 
yeckol (pase. OKCTpakUHA COMAHOW 
KHCJIOTHI, XJIOPHCTbIX KOOabTa Hu 
KaJIbIHA H30AMHJIOBLIM ~ CIIMPTOM. 

A. E. Arpoxnomos, A. A. Bananyqun u 
1O.C. Mapyawes. O s3aBHcHMocTH 
SHEPrHM akTHBalMH OT OTHOCHTEeWIb- 
Horo afcopOiuHoHHOrTO §Koap(puH- 
ehiageeet. 

E. A. Ameauna, "BE. E. Ceranoza u I. A. 
PeGunyep. O pa3mH4unaX BO BpeMe- 
HH OKOHWaHHA THApaTalwA Hu joO- 
CTWKeHHA HaHOobllleH MmpoOuHOCcTH 
KpHCTaMM3alHOHHOH CTpyKTYypbI B 
cycleH3HAax | mowyBosHoro rumca 

3. X. Ennxees, A. B. Kppinosa, JI. JJ. 
KysHeyos, C. C. Jlauunon u C. 3, 
PoruucKun. Paoorta BbIxoda H KaTasi- 
THYUeCCKaH AaKTHBHOCTb 2KeJIC3HBIX 
KOHTaKTOB AMMHauHOrO CHHTe3a... 

JI. A. )Kapxosa, A. HW. Pepacumos, T. H. 
Pesyxuna u FO. Il. Cumanos. Pap- 
HOBecHe BOb(ppaMaTa CBHHIa C Bo- 
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OpOJOM M TepMOMHAMHMUeCKHe Xa- 
paktepuctuKu PbWO,.... . 

B. Tr. Jlesu4 u B. A. Kupbsaros. Cra- 
THCTHYeCKaA TeEOPpHA ABOMHOTO CNOA 
Ha Tpanuwe MeTadI — pacTBop.. . 

E. M. Casuuxui u 4. B. Koneuxun. K 

BOMpocy O MvaCTHYHOCTH BBbICOKO- 

TeMIepaTypPHBIX MOZuPHKALH M0- 

JIMMOP@HEIX MeTAJIJIOB 

MW. Aspamenuko u P. B. Kosecnuxora. 

PeakuvaA H30NpomMsbHOrO panu- 

Kasia C MOMeKyJIOH KucCTOpoga.. . 

B. T. Anexcanan u X. E. Crepun. 06 
OPHeHTallMH -3ICEKTpOHHOrO oOO,Ia- 
Ka B IWHKJOMpONaHOBOM KOJIbIle . . 

E. M. Tamyc - Yepussckas, C. Ll. Pes- 
HuKoBa u A. JI. Crenyxosny. Coctap 
MIpOkyKTOB HW MeXaHH3M HHHILMMpo- 
BaHHOrO kpeKHHra Tra3s000pasHbix 
aIKaHOB .. . 

HO. A. KoGanopcKnit mB. At ‘CMupxos. 
PacueT BbIXOJa MpOyKTOB pajHo- 
JIM3a aIKaHOB . . 

An. H. Hecmesuos u Jlé Tex Man. Visme- 
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Ma MeTOJOM es a HH HKa- 
TOPOB Mee. 

A. M. Pyounumrein nA. A. Camuxnn. 
Maruutubie cBolictpa CreO3 — AleOs 
KaTaIH3aTOpOoB . . . 

Jl. HH. Tumodees. O Bpemenit yctaHo- 
BJICHHA COpOUMOHHOTO paBHOBecuA 

C. C. Ypasoscxu. Hopplit KaBuTallHoH- 
HBIM MeTO. 9MYJIbCHOHHOH TlowH- 
MepHsallHH . : 
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A. ®. Beasep u YO. A. Kongpaurxos. 
OQ MakcHMyMe ckKOpocTH ropeHHa 
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BICHHA . . 

A.3. Jloporounncxuit, B. H. ‘Jlaspentees, 
A. B. Jltorep, H. Il. Meabunxosa u 
B. A. Kynpusnos. CuxHte3 4 cBoli- 
CTBa HaPTeHOBbIX yr leBOOPONOB 
C AHHHOHM OoKoOBOH Wenbio. . , 

WM. A. Kaxoscxnn u A. H. IpeGues. 06 
OAHO ocobeHHOCTH, HaOmlozaemolt 
B Mpollecce noxaBlenHuA MHHepanoB 

B. E. T[iatoues, HW. B. Waxno u 
JI. Mi. Wxkaosep. K usyuenuio mexa- 
HH3Ma B3aHMOjelcTBuaA cimoflymena 
CO CMeCbIO oe Mo xjopuya 
KaJIbuua . . 

A. ®, Beases u C. ©. Masnes. 3ann- 
CHMOCTb CKOpOCTH ropeHHA AbIMHOrO 
mopoxa oT aBleHua 

T. WU. Fymxopa, Ji. A. Kosaposuyxnii v v 
H. B. Muxannos. Bausanne peowo- 
PHYCCKHX CBOHCTB WeuaTHbIX KpacokK 
Ha WX MopeyeHve B mMpoecce me- 
yaTaHuna 

A. C. Mukyauuckuii ul. H. ‘Koxkesuukor. 
[lonyuenve MeTamMuecKoro HaTpHx 
M KaJIHS BOCCTAHOBJeCHHEM COJbI H 
noTalia yrviepoqoM B  BakyyMe. 

A. H. Jpemun, Il. ®. Moxua uM. MW. Apu- 
dos. Buauanne amomMHHuA Ha Mapa- 
MeTpbl JeTOHAaMH TpoTusma 

B. C. Becenosckun, E. A. Tepnorocosa 
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u H. JJ. Anexceesa. Kunetuka cop6-. 


UHM KuCIOpoya yrieM IIpH HH3KHX 


TEMHEP aTy PAX soy state el eer Peeks 
B. Hosoxusos. Ckopocth ropeHHA 
MOJebHOTO IBY XKOMMOHEHTHOTO 


cMeceporo mopoxa.. . 

H. Maaxcun, B. H. Tiopuuxosa u JI. ‘A. 
Bapcxuit. JucneprupoBanne KUpHbIx 
KHCJIOT MOBEpXHOCTHO-aKTHBHBIMH Be- 
ILeCTBaMH pH @vioTauHH ... . . 


XVI. TEOTPA®HA 


M. Csarkos. Bo3o6Hopmenne upHo- 
BOrO MHTaHHA Je HHKOBOTO pases 
Ba Hosoli Semmu.. . . i St 
Wj. Actanenko. O pexume Berpa H 
TeMIlepaTypbl B HIXKHEM CTpatocde- 
pe Hag AnTapKTHKoH ....... 
K. Botrunyes. O pacnpelenrenuu 
Boy p. Cenenru u 03. Balika B mer- 
He-OC@CHHHH NepHol.-.. ... - 


XVII. TEOHOPHA 


®. Borocnoscxas. Crpaturpaduue- 
CKOe MOIO%KeHHeE AMMOHOHJeH B ap- 
THHCKHX OTJO%KeCHHAX CpemHero 
Ypatia % ft. ee eke ee ne ane 
B. Bpipurepa. Croposo-mbiibieBble 
KOMIVI€KCbI TEppHTeHHOM YacTH HIDK- 
Hero KapOoHa pace MEINE 
OONACTH eee 

A. Topnu. O pasmemenni gaexeli 
HepTH HM asa  ceBepo-3amayzHoro 
6opta JOxuo-Kacnuiickoli  sBna- 
JMHBI 

A. Tpepuy u A. HW. Sasapnykni. 
O _- ruy{poTepMasbHO-MeTacomaTHye- 
CKOM ()IIOOpHTe 30HbI COueHeHHA 
JlonOacca c IIpuasopbem 

A. Kapnos, M. YP. Konapatbera, 
M. A. Heuaeza, T. H. @enoposna 
u B. HW. Wlesuenxo. K conoctapae- 
HHIO (PaMCHCKHX OTORKeHHH Ccompe- 
ebHOK TeppuTopuH Cesepo-3a- 
naguoro IIpukacnua . . 

E: Kymau. O renesuce amu6o.r- -acbe- 
CTOBOH MHHepan3allHu %xee3HCcTO- 
KPCMHHCTHIX MopMaluH okemOpua 
M TIepcNeKTHBaX BbIABJICHHA Me- 
CTOpoxKJeHHH amdu6ou-ac6ecta 
B KpHBopoxKbe om aS eae 
A. Cemuxaros. K  crpaturpatbuu 
BepXHero =IpoTepo30# — ceBepo-BO- 
cTouHol uacru Enncelickoro Kpsx%Ka 
Il. Tampassu. TexTonwueckue couse- 
HeHuaA Kapka3a Hu Sakacnua 

A. Wernos. O ctaquax muvepanusa- 
WHH B MOMHOJCHOBEIX MeCTOpOxK]e- 
HHAX SaGalikanba 

A. Asves. K naleonTonornueckolt 
XapakTepHCTHKe BepXHero  mMewa 
joro-BocTouHoro Kapka3a .. . 
C. 3anopoxuesa. O TIponcxoxKennH 
cTyNeHyaTolH NoBepXHOcTH O60MOU- 
HBIX 3€peH TpaHaTa MeJIOBbIX OT.O- 
*KeHHH cepepa AkyTHH .... 

H. Kyapuu. Hospie anupie 0 rpannue 
TOpTOHa HM capMaTa B mpemenax 
Oro-3anamqHolt OKpaHHb!  Pycckoili 
TaTPopMbI . PROMS LE ethical: | cats 
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C. Hosuxosa. Hexortoppie oco6ex- 
HOCTH Te€KTOHMYeCKOrO = pa BUT UA 
Pycckoli natpopMbl Ha paHHUx 9Ta- 
llaX (POPMHpoBaHHA ee yexma.. . 
M. Cexnyepson. Hoppie Janubie no yr- 
JIGHOCHOCTH HJIbHHCKOH cBHTEI Kys- 
Oacca B CBASH C OCOGeHHOCTAMH ee 
callMabHoro cocTaBa ...... 
JI. Tumocbees. Kunopapb, 30070, 
XaIbKONMpHT HM WHpKOH B H3BeCcT- 
Hakax PyccKoli naTpopMpl . 
. H. Wep6nna. Putmuynocrp vw waKany- 
HOCTh OCaKOOOpas0BaHuaA B_ pas- 


pese comHHoH TommH CrTapooun- 
CKOrO =MeCTOpOxKAeHHA kan WHHBIX 
comeli 


. H. Tyces u A. C. Ganopoanentis O co- 
CTaBe Me@JIOBBIX OCafKoB JleHcKoro 
yraenocuoro Oaccelina MH ocoGeHHO- 

; CTAX MX HaKOTMWIeHHA 

iB. A. SyGaxos. O HannunH MexKJ1eHUKO- 

BbIX yCNOBHH B MpHeHucelicKol 

Cu6upH B camMOyprckoe Bpema . . 
18. H. Kosepenxo, A.A. Jlokepman uC. H. 
Haymosa. Hosbie 2aHHble 0 HMKHe- 
TlasleOSOUCKHX OTIOXKeHHAX Boctou- 

Horo SaOalikaba . ; 
hi. VY. PurenGepr. Pacnpeneneune Mout: 

HOCTeli YrOJIbHLIX MlacTOB B yrse- 

HOCHOH Tome... . 

. H. Cake. K Bompocy o pacnpocrpa- 
HeHHMH HW CTpaTHrpaduyeckoM 3Haue- 
HHH HH2KHEMeJIOBbIX OeeMHHTOB Ha 
cepepe CHOupu.. . 

. MH. Bapenuos u B. XH. J\utmap. ‘Ocuos- 
Hble YepTbI HCTOPHH pa3sBuTHA Tex- 
TH3CKOH BMalHHbI B CpeqHeM 4H 
BepXHeM Maeo3s0e . . : 

. HW. Topxescxuni u K. C. Waukun. O 
TpHaCOBbIX OTJIOVKCHHAX 3anayHou 
yactu Bepxuero IIpuamyppa . . 

. B. Kouenos, B. B. SuHosbes u M. M. 

McrucaaspcKuh. O uaTOMOBbIX r1H- 
HaX B BePXHeOJIMTOWeCHOBHIX OTIOXKe- 
HuaAX TOxwuHoro Manrbillmaka . 

JI. H. Kyxpun. O sepxuetoptouckoii me- 

pecbinH (Gape) Mexy comepoJHBIM 

MopeM B 
OKpauHbl 


OacceHHOM HM OTKPBITbIM 
peyemax 10ro-3amayHou 
Pycckouw naatTdopMbl q 
|M. A. Cemuxartos. Hospie aHuble 0 cTpa- 
THrpadun By JIKaHOTeHHO-0CaJou- 
HBIX OTJIOMKeHHH BepXHero MpoTe- 
posox EuuceiicKoro kpaxa . 


ocoGeHHocTH cTpoenua FOxuo-Kac- 
NHUCKOH BMalHHbl 

Tr. A. Byaxun. O HeKOTOPEIX reneTi- 
YeCKHX OCOOCHHOCTAX PTYTHBIX ee 
mpospmenuli Kppima.. . 

0. C. Banos u JI. B. JIuneukas. ‘06 uc- 
- KOTIA€MBIX ee U3 Me30304 
Kegpnaty tne 

C. B. Heuaes, M. B. “KoGenes uM. HM. 
Caxaukun. Hoppie JaHHble Oo pac- 
mpoctpaHenuu Hu cocTape mopos 
(bpanckoro spyca Ha 1Ox*KHO!i ES 
He JloHOacca.. . 

A. A. Unrypsesa u K. B. Boponuna. Ma- 

TepHaJIbl MO BepXHeMvelHCTOLeHOBO! 

pacTuTembHocTH CeBepHoro pigs 

Kacnwa. . . Hea : 


lr. I. Tampassu. O6 ofHoH BarxkHelwel 
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XVIII. MHHEPAJIO‘HA 


B. B. Hooxun u H. B. Besos. Kpu- 
cTaNIMuecKaH CTpyKTypa  IOBO3e- 
Puiawew ee : 

r. M. Koposxu4enko. K BOTpocy © o Kae- 
COBHTaxX Bowbinuw . . . 

B. WH. Tepacumoscxui, A. u. MoaaKkor a 
JI. TI. Boponnua. Pugxpocozanut — 


moposooOpasylouuH MiHepa He- 
(benMHOBEIX cHeHuTOB JIoBosepcKoro 
MaccHBa . . 


. 


I. Macypenxos. Buicoxoremnepa- 
TYPHble NojeBble WNaTbl HPHUMOpH- 
TOB HM WaB QbOpyccKon spe 
yecKoH oOmacTH . . . RAG 6 
T. A. Coceyxo. Haxoyka Muslaputa Ha 
KoubcKoM Tolyocrpope..... 

B. HW. Byzuuxos, ¥O. I. Kasancknit 1 
A. . Jlexuun. OTkppitue Gentonn- 
TOB B Ky36acce.... , 

b. HW. Paoxos u B. A. Momesa. Haxonxa 

mMusepuraB CCCP. 24 2 


XIX. HETPO!PA®HA 


A. E. Komapoga u JI. 1. Wupoxnuxos. 
BasabTOBble MOKpOBbI OCTPOBOB 
Yann wu Bunep-Heliurant (apxunenar 
Seman Dpanta-Hocuta) et 

lr. [. Hesovica. Munepampubiit cocrap 
TaOauHBIX py KepyencKoro Mecto- 
powkeHHa . . . 

lr. H. Moppisaesa u I. &. Axrnpesny. 
Bauanue Telia HHTpy3HH Ha MHK- 
POKOMMOHeHTEI yrvin . . 

K. A. Ulypxun u M. E. Canse. Oco6enHo- 
CTH XHMH3Ma TlerMaTuTOB CeBepHolt 
Kapeniit = same 


XX. TEOXHMUA 


H. M. Buxpenkxo. H3yuenne oprannue- 
ckKoro BellecTBa ocaykKoB ATjaHTH- 
yecKoro OKeaHa JIIOMMHECILCHTHBIM 
MeTOJOM . . 

A. b. Hcaesa. Boabpam 1 B JOHHBIX oT- 
JIOxKeHHAX OxoTcKoro Mops : 

T. B. Hposyop u M. Il. Emeabsnosa. 
BHYTPHKOMIWIeKCHBIe —COeAMHEHUA 
MeqH C YTYMHHOBBIMH KMCIOTaMH 

A. Bb. HMcaesa. Monu6zen B ocayqkax 
OxoTckoro Mopa 

E. C. Tuxomupoga. K reoxuMHn Fe, Mn, 
P u «MaJIbIX» 9€MCHTOB B CaHIe- 


HOCHBIX OTIOXKCHHAX HHXKHETO 
BOJUKCKOrTO + sapyca Cpeguero I[lo- 
BOJIKbA 


H. ®. Bynax, H. C. Kapapaer, B. i. ‘Ka-_ 
catouknH u 3. C. CmytKuna. Mccae- 
JOBaHHe HCKOMaeMOH CMOJIbI H3 TKH- 
6ymbCKHX yraeH . . 

r. B. Fopuxos, C. I. Xopmywko u O. oC; 


I[perKos. CpaBHeHue HelTpoHHoro 
W3yueHHA aTMocdepbl H 3eMHOli 
KOPbI 


Basle Kopnenmreiin. “Hospie qaHHBe no 
THporeoXHMHN NOA3eCMHBIX BOT Me- 
NOBBIX oOTUIOKeHHH Byxapo-XusBun- 
ckoH HedTerasoHocHoh nNposynuun 
B CBA3H C EOMpocamH MopMupoBa- 
HHA TasOBbIX 3ayewKeH... . 
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XXI. OKEAHOJIO‘HA 


ifO. H. Copoxun. Onpeyenenne nepBuyHor 
mpowykuau cboTocuutesa B ATaH- 
THYeCKOM OKeaHe H30TOMHbIM Me- 
TONOMANG 2) oisMbed a aamomenn here 


XXIT. MAJEOHTOJIO‘HA 


-, M. JIsicca, TI. fF. Hecrepenko, M. B. 
Crosacy in - oA. ees. [lupokos. 
K Bompocy 0 NpvuHHax BbIMMpaHHa 
6ObIIMX Tpynm OpraHu3smMoB 

P. E. Anexceepa. O HOoBOM  mogpoye 
Atrypa (Desquamatia) subgen. n. 
cem, Atrypidae Gill (6paxuonogpl) . 

“A. HO. Posanos. Hoppe aHHble 06 
apxeounatax TopHok Wlopuu.. . 

T. B. Acraxopa. O HoBOoM ceMelicTBe 
HH)KHETPHaCOBBIX ee — Do- 
ricrantidae 

A. HW. Kupnuuesa. ipa HOBLIX ‘bua pa- 
CTeEHHA H3 Me3030HCKHX OT/OKeHHH 
Bocrouuoro Ypana. . 

“A. H. Kpuutodosuy. (uma Pityostro- 
bus burejensis Krysht. sp. n. 43 
Me3030HCKHX: OTOxKeHHH Bypenu- 
ckoro OacceiHa..... . 

‘B. JI. Haujoxun. Vicxonaemute mpeneci- 
Hbl WHPOKOJMCTBCHHEIX JepeBbeB 3 
TPCTHUHBIX OTMOMeHHH Kpacnosp- 
cKoro Kpaa . 

‘TI. ‘A. Monos. Octatku TpeTHUHBIX ‘rpu60B 
Microthyriaceae Sacc. B mpueHu- 
celickoH uacTu ae sata sts 
HH3MeHHOCTH . 

‘B. A. Cpicoes. Muxpocrpyxtypa pakoBH- 
Hbl XHOJIMTOB H HX CHCTeMaTHUeCKoe 
TloowKeHHe . 


XXIII. WHTOUIOrHA 


JI. MW. Jiumunna, O. K. UWusaras, I. I. 
Acanacbes uv H. M. Imanyaup. Ilo- 
WaBeHHe MATOTHYeCKOM aKTMBHOCTH 
PaKOBbIX KJIETOK YeIOBeKa B KYJIb- 
Type TKaHeli Ip BO3elicTBHH HH- 
THOHTOPOB PoP EES SN 
peakuui : 

‘A. ®. Topgeesa. O MUTOTHUeCKOM cocros- 
HHH sAgep B JBYAXepHbIX 9MHTeIH- 
AJIbHBIX KIeTKaX oOOMIaleHTapHol 
30HbI XOPHOHa y KpouHKa 

‘M. B. Katouapesa. CyutHoctp mporecca 
ONJIOOTBOPeHHA B CBeTe HOBBIX JlaH- 
HbIX O Pa3BHTHH XPOMOCOM B 3HTroTe 

‘H. B. Ununn u M. A. Maxaaun. Ilonu- 
IIOHHaA BeETBHCTAA PpOrKb. 


XXIV. THCTOJOrHA 


Ji. B. Bepaun. Ducroxumuueckoe u3yuenne 
riukoreHa 4H  HYKMeoNpoTeHyoB 
TIpH pereHepalHu KoOKH.... - 

'T. H. Boponun. V3yuenne NHHaMuKH 
BKHOUeHHA S*°-MepKaMuHa, S*°-cyJIb- 
cata HaTpua uw S®°-meTHOHMHa B Oeu- 
KOBbI€ H CJIM3HCTbIC 2KeeSbl . 

'B. H. Maitopos. O crpyKTypHoi auHa- 
MHUKe pa3qpaxKeHHoro MeKHelipo- 
HaJIbHOrO CHHalica (Ha OCHOBaHHH 
IIPH2KH3HEHHBIX HaGTOJeHHM) . 
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-A. K. Cksoptos. 


H. [. Xpymjos. Ha6mogenua Hay TyUHBI- 
MH KMeTKaMH B papier Sons 
HOW KOIKE .07 4. 4 Bt sk he OR 


XXV.TEHETHKA 


W. A. Panonopr u P. I. Kocranosckui. 
MytTauvoHHad aKTHBHOCTb He€KOTO- 
PbIX  WHTHOUTOPpOB XOMMHSCTepasbl 

A. M. Manxoc. Bprictpopactyutaa dop- 
ma Populus balsamifera L., momy- 
yeHHad OT OMbWIeHHA %KeHCKHX 
upeTKoB Populus balsamifera L. 
PpaaleQuaDe sa TIbIIbILOH STOTO 
Bua. . 

M. H. Meiiceab u T. ‘c CoxosoBa. Ha- 
ceqy eMble WHTOMIasMaTHuecKHe 
H3Me€HeCHHA, BbISBAaHHbIe akpuspsla- 
BHHOM H OepOepHHoM, y ApoaoKel 

MexsugoBol rHOpuy 
3uakos Festuca rubra L. x F. lon- 
gifolia Thuill 

b. JI. Acraypos u B. H. Bepeiickas. To- 
myueHve HCKYCCTBeHHOrO nlapTe- 
HoreHe3a Yy TPHIMJIOHHbIX Me2KBH- 
OBLIX THOpHyOB wWienKOBHYHOTO 
yepBa 


XXVI. IKOJIOTHA 


A. Tl. Kys3Heuos. K sBonpocy 0 B3aHMo- 
OTHOWICHHAX BHOB B OHOleHO3aXx 

J. T. )Korones. Cpetosple OByLIKH Kak 
MeTOL H3y¥eHHA KPOBOCOCYILHX 
UBYKPbLIbIX B oe heal 
A3uu a Fae aa 


XXVIIT. TFHAPOBHOJOTHA 


M. M. Kamummaos. SapucuMocTb pa3me- 
pos rpeOueBuKka Beroé cucumis Fabr. 
OT MTA H a. anes 


XXVIII. MHKPOBHOJOTHA 


Bb. A. @®uxman. [IIpamaa ceponornue- 
cKad UeHTHDHKAaLHA H30NHpoBaH- 
HBIX OakTepHaJIbHbIX KJI€TOK. . . 


XXIX. BHO®H3HKA 


HM. I. Crosuosa, T. A. Hexpacosa u B. H. 


Bupro3zosa. Mccneqopanne jelictBua 
paqualuu Ha OakTepHasbHble KWeT- 
KH BO BJlaxKHOH MHKpOKaMepe 3JIeKT- 
POHHOTO MHMKpockona . 


E. A. Moxugaes. Va6srrovnas onyaa- 


WHA Mocme peHTreHoBckoro Oona) 
HHA KpBIC. ... . 

K. B. CmupHos u B. A. ‘arepxnxos. ‘0 
NOABJICHHM aleTHIXOIMHa B KpPOBH 
TO BAMAHHeM HOsHSHD WOME H3- 
JyueHua . . 

Hi. MW. Canexuncxuit u H. M. Qmanyaub. 
MetactaOvbHble cocToAHUuA OemkKa 
M HYKJI@HHOBBIX KMCOT, BOSHUKalO- 
mve Mok WeHcTBHeM M31yueHHA . 

A. J. CmupHora. Mi3meneune B Heiiponax 
TIpH BOseHcTBHH /MOBNSAB MIEN 
U3 yueHHA + * ¢ 4 

B. I. Kyanuxosa. O nepeyaye cTpontus- 
90 caMKaMH Kpbic JeTeHbIiam . 

HW. M. Wlanupo. Xpomocomubie aGeppa- 
UHH HW HapylieHuA MUTOTUYeCKOII 
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_ AKTHBHOCTH Kak (pakTopsl, 


JIMMU- 
THpyloulve pelapaluio TKaHeli mo- 
CHOMOONVHENMI™ (Ose hb te le van 6 


XXX. BHOXHMHA 


|A. Benuuep u O. B. JloGayesckan. 


Oxucaenue co eae Si rpynn 
Oenka HoJoM . . 

M. Jixemyxays3e u M. H.  Hecriox. 
@naBoHouAb! ualinoro mucta . % 
Tepuenson, T. VF. BpesrynHosa u 
B. Il. UepHeykuit. Tlozapnenue 
IIpOMHATaaTOM Pa3MHOXKeHHA BH- 
pyca aqepHoro ees AyOonoro 
memkonpaya. . 

A. Py6un u T. M. Vieanora. Tuuna- 
MHKa (eHOIOB B TKaHAX Kallycrl 
lip 3apaxkeuuu Botrytis cinerea .. 
JI. Kperosuy u 3. C. Karan. Buo- 
CHHTe€3 BaJIMHa MH aCCHMMIALHA aM- 
MOHHA B popocTKaxX MUIeCHHLLbI 
C. Hesauu. Bprenenue mpoTuporpun- 
MO3HBIX AHTHTeJ] C MOMOM[bIO (uK- 
CHpOBaHHOrO Ha Wes10103e Bans 
EPHMMah. See 

. Il. Pamenckaa, P; nl. Teoprues, I. Ce 
Musapman, B. JI. Mantpesa u H. B. 
SOapcKuu. DpakiMoHMpoBaHHe pxHoo- 
HYKJICHHOBOH KHCJIOTHI ILMTOMIa3Mbl 
oOpa6oTKol deHosIoM .. . 

. A. Xenox, E. A. Kysuuesa 1 BL, 
Esyoxumos. Jlelictawe ‘Y-H3s1y4e- 
Hua Co Ha pacTBOpbl CaxXapo3bl. . 


.C. Jedon uC. P. Mapyauies. a-Ypenyo- 


B-MeTHIAHTapHaa KHCIOTa Kak 
BO3MOXKHEIM MpeMWecTBeHHHK My- 
PpHHOB... 

. E. Cokonosa, 0. H. Casenbesau I. A. 
Conosbesa. O ToKCHUHOCTH XsOpore- 
HOBOH KHCJIOTEI MO OTHOUICHHIO K 
rpu6y Phytophthora infestans . . 

. B. ®ununnosay. Ouenka MMTaTesb- 
HOFO JOCTOMHCTBA KOPMOBBIX pacTe- 

HHH WyOoBoro WemkKonpaAya pH mo- 
MOWM aMHHOrpaMM . . 

. A. Akopenko u JI. P. Topxunckas. 
Buoxumuyeckue oco6eHHoctH ruo- 
pUqHOH KyKypy3bl pa3mHMUHBIX has 
CMeJIOCTH, B 3aBMCHMOCTH OT yCJO- 
BHM XpaHeHHaA HM CYIUKH.. . 

E. Manoittuos, H. H. Yamun, ae i 
Jauxesuy, To. UW. MMycrowKun u 
A. IT. Boaoxouckuk. CuutTes He- 
KOTOPbIX MPOHM3BOMHbIX ajeHHHa . 

H. Myxun. AKTHBHOCTb OKHCJIMTEJIb- 
HO-BOCCTAHOBHT@JIbHBIX (epMeHTOB 
WM yCTOMuMBOCTh KapTodeiA K (yHK- 
IMOHaJIbHbIM 3a00eBAHHAM B CBA3H 
C JelicTBHeM raMMa-H3yUeHHA . 

I. MpousKosa. unamuka BK moueHHA 
-alleTaTa Hu TsIMUMHa B MOseKyJy 
ButamuHa By B mpouecce ero Ono- 
cCHHTe3a . 

M. Crpenxos. K sompocy o cHHTese 
pykTo3aHoB B BereTaTHBHBIX Op- 
raHax Helianthus tuberasus L. 

A. Tep-Kapanerau u A. M. Oranyxa- 
HAH. AMMHOKHCJIOTHI, COMyTCTBY!0- 
UlMe  TeMHUeNIIOIO3HOH, WeJII0- 
AO3HOK M JMTHMHHOW dpakiHaM 
pPacTMTeIbHMIX TKaHeli . .... - 


OMENS, 6) wae ee RD ele. “81:8 
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JI. C. Arpocxun, H. B. Kopoues, H.C. Ky- 
usaes, M.H. Meicenb u H. A. Mo- 
MOWHUKOBa. O6  yubTpacHosmeTo- 
Bo (IyopecleHUHH HYKJIeMHOBBIX 
KHCJIOT H NomudocpaToB. ... . 

T. H. Pogues u P. B. Etpemosa. O pans- 
HMM TeMMepaTypbl Ha CIeKTpasbHble 
CBOHCTBa CYCNeH3HH BOopocieH 4 
H30MPOBaHHbIX XJOpOMmacToB . . 

C. E. Cesepuo, B. MW. Ckynaues, 
C. Tl. Macnos, H. WH. Beneguxtos u 
B. ’. Wecrakos. TepMoperymaTopHoe 
pasoOujeHve fbIxXaHHA u cbocdopu- 
UHPOBAHTI Ms. ae ei eae aoe ate 

H. M. Omanyanp, K. E. KpyrasKona, 
H. A. 3axaposa u W. WU. Canexuu- 
CKHHM. TopMoxeHHe payHallHou- 
HOH J€MOJMMepH3alluH es0KcupH- 
OoHYKJIeHHOBOH KHCJOTEI MHTHON- 
TopaMH SPOORNRO Raa pe- 
akuMu . . . Je 6 toa ligah) unten le mae 


XXXII. ATPOXHMHA 


M. B. Karanpimos u B. M. UypGanos. 
BuIHAHHe H3BeCTKOBaHHA MOUBBI H 
IIpHMeHeHHe XIOpcosepKauluxX Ha 
mocTymweHve Hoa B pacTeHHA . . 


XXXII. BOTAHHKA 


H. A. Haymosa. Onpeyenene »xu3HeCcrHO- 
coOHocTH ypegocnop Puccinia glu- 
marum Erikss et Henn «somuuec- 
I[GCHTHBIM MeTOJOM........ 


XXXIII. IMBPHOJIOTHA 
PACTEHHHA 


E. H. Tepacumosa-Hasawuna. Bauanne 
TeMIepaTypHbIX YCOBHH Ha Xo 
SMOpHOJIOrHYeCKHX MpoweccoB . . 


XXXIV. OIKOMOFHA PACTEHHHU 


B. A. [yGapesa. OniT 3kcnepumMeHnTamb- 
HOrO H3yYeHHA  B3aHMOBJIMAHUA 
J[peBeCHbIX pacTeHH MyTeM BO3zeH- 
cTBHIt pst mae M JIM- 
CTbEB « . 

VM. WU. CyAHMUEIH u 10. J. ‘Lleabnnkep. 
O cooTHOWeHHH flaBIeHHA MoU- 
BCHHOM Bar WM COCyIeH CHIBI JH- 
CTbeB J[PEBECHEIX MOpoh.. . 


XXXV. ®H3HOJOrHA PACTEHHH 


B. I. Jlampixun, FO. A. J{aspiqosa u 
E. A. Axyaopa. O juHamuKe pac- 
XOMHOM uacTH 3HepreTuyecKoro 6a- 
JlaHca JIMCTbeB BBICIIMX pacTeHHul . 

B. A. Kyapssues. K sompocyo pom HH- 
TCHCHBHOCTH CBeTa KA BOCCTaHOBH- 
T@JIbHBIX IMpoleccoB B opMHpoBa- 
HMM TeHepaTHBHbIX OpraHoB Pa 
HHO, 

WM. T. Saspaycxaan u®. IL. Cka3Kun. K BO- 
Tpocy 0 MHKpocnoporenese y Au- 
MeHA IIpH HeOcTaTKe BOLI B MOUBe 
M BHeCeHHH a30Ta B pasJIMUHble Me- 
pHowbI ero pa3BHTHA . . 

®, JI. Cxaskun u H. M. omuna. K g BO- 
mpocy O MapraHieBoM NMTaHHH pa- 
CTeHHH . » tee : 


1440 


1444 


1447 


1451 


1194 


1194 


688 


1454 


1457 


449 


453 


692 


980 
XI 


A. C. Oxanenxo, JI. M. Tpoy3unckun u 
B. Il. Bariox. K pompocy o Bblgene- 
HH yIvIeKHCJOTE JIMCTbAMH Boe h 
HOH CBeKIbl Ha CBeTy .. . : 


XXXVI. @HTONATOMOFHA 


M. B. Topsenxou I. JI. Ycnencxas. Buo- 
XHMHUeCKHH MeTOR ompezeeHua 


Tlapa3HTH3Ma y rpHOoB 43 pola 
Stemupiy/ iia iene tee eres ee 
XXXVIT. 300/0FHA 


E. MW. Jlyxun u B. M. Onumtetin. Suze- 
MHUHBIe OalikabCKHe MHABKH U3 
cem. Glossiphonidae : 

B. II. TloHomapexko. Oco6entocri MH- 
rpauni Tpecku B 1954—1958 rr. no 
J[aHHbIM MeUeHHA B CBA3H C PHAposo- 
THYeCKHMH H3MCHEHHAMH B IOKHOI 
yactu Bapentlepa Mopa .. . 
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XXXVI. IKCHEPHMEHTAJBHAA 


MOP®@OJOLHA 


lr. Jj. TyMannusuan. O sHaueHHn ko- 
JIMYUCCTBA TKAHeBOrO 3KCTpakTa WA 
CTHMYJIAUHH pocTa YroMoJorMuHoro 
opraHa KypHHOrO sapompllia... . 
A. WM. Byxcuosa. [nto-rucronoruueckue 
OcoOeHHOCTH pelapaTHBHOTO Mpo- 
wecca y KacTpaToB pa3Horo BO3spa- 
cTa pH BBeeCHHH KOpTH30Ha H 


AKTT . : bps: SQcrargaeas 

A. A. Bovtkesny. Tetepoxponua mp 
CBEPXKOMIWI€KTHOM  (PopMooOpa3o- 
BaHHH... . 


B. B. Monos. ‘Snexrpoperunorpamma(9PT) 
HM cmoco6HocTbh rasa K HHfykK- 
IM pOroBHUbI . .. . 

JI. B. TMonexaes. Perenepauna KOHeUHO- 
cTeli y aKcouloTlelH pH nmepecaake 
JleCTpyKTHpOBaHHBIX TKaHeli aKCo- 
JOTI€M HW MCKOMHTAIOMHX .. . 


XIX. PBOMIONHOHHAA 
MOP®O/JOLHA 


JI. B. Wonexaes u H. HW. Epmaxora. Boc- 
cTaHOBJeHHe perenep alwoHHon 
CnocoOHOCTH KOHEUHOCTElI y aKCONOT- 
eH, MOaBsIeHHOH BESSRRHGH SAD 
oOnyueHnem are é 

Hs: JleGenkuna. PasBurne KocTelt “He6- 
HOH yr XBOCTATHIX amM@uOnuH . . 

WH. M. Meysenesa. O cpa3u pasBuBaloie- 
TOCA Ce€3HO-HOCOBOrO MpoToKa C M0- 

KpbIBHbIMH KocTAaMH lacrymale u 
septomaxillare y Hmonates kay- 
ser lingii Sgt cal, (eres 
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XL. @PH3HOAOLH A 


B. A. Kyapawos u T. M. Kaauuresckas. 
OQ uHelipo-ryMopambHo mpupoye 
(pus MoulorMyeckont aHTHCBepTEIBa- 
YOUleH CHCTeMBI . . 

E. Bb. Ba6cxui u JI. C. Yas nnucKnii. 
VismeneHua cepeuHol eATesbHO- 
CTH IIpH MeQVJICHHbIX PHTMAX 3/IEKTPH- 
yeCKOH CTHMYJIAWMH cepa... 

T. H. Jlossruna. HexoToprie JaHHbie 
O BJIHMAHHM MeTHITHOypallMa Ha 
aJIMMeHTapHylo YrumepxowecTepHHe- 
MHIO Y KpOJIMKOB ... . 

H. JJ. Mepymosa u 3. Tl. )Kemxoga. Mare- 
pHaibl K H3yYeHHIO yCBOAeMOCTH 
S°° pa3HbIMH OpraHaMH 2KHBOTHEIX, 
TIpH BBeeCHHH ee B BHJe MCTHOHHHA 
WM BUTaMHHa By, No JaHHbIM KOHTAaKT- 
HOH pagquorpapun. . . fURR 


© 40, “ee! 


JI. K. ®ponosa. Bananne KOOambTa Ha 
ms deacon Re KapTHHy aes 
Kapnay 9% : 

M. Tl. Powesckui. * Kostbunment apur- 


MHUHOCTH cepfeuHOH feaTeIbHOCTH 
Hero BO3paCTHble H8MeHEHHA y pins 
HOO popaTore! CKOTa .4.5) es 

lr. B. Taepcxowi. Bauanue weinon cHM- 
aTSKTOMHH HW Mepepe3KH HOMKKH 
runmodu3a Ha CeKpellH10 MOIOKa y KO3 

lr. H. Cnepancxni, ¥O. M. IIiparycesny u 
H. H. Kop. Vismenenue peak- 
THBHBIX MNOTeCHUHaJIOB TroJOBHOTO 
mMosra y  WIKOJIbHHKOB mlocu1e 
5—6 wac. YMCTBEHHBIX  3aHATHI 
B IiKOue GOIN. Ja eee eee 


XLI. HAPA3HTOJMOTHA 


E. JI. Jloraues. K sonpocy o tTpodu- 
yecKoH (yHKUMH KHUWeuHOorO 3THTe- 
JIMA TpeMaToq . . 

Nl. THeqnua u A. H. “Ocunos. K pac- 

WHppopke UHKIa pasBHTHA He- 

MaTognt Parafilaria multipapillosa 

(Cond. et Drouil, 1878), tual, 

pyloueH y womaqH.... wre 

H. Touauxosa. K Ovonornu HeKOTO- 

PbIX BHJOB JICHTOUHBIX YepBelt BOTO- 

WWaBalwoulHX NTH... 

A. H. Kuppsakopa. Caa3b nepHoga aite- 
KJlaqKH MNTHYbUX O0X Cc BpeMeHeM 
HaCWKMBaHHA AMI Y UX XO3HeB. . . 

T. K. HeGonpenna. SapaxeHHoctTb ce- 
TOJI€TKOB  KaCNHHCKMX CeJIbJeBbIX 
us pofza Alosa moHoreHeTHyeckuM 
cocambuyukom Mazocraes alosa . 
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